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Introduction 



by Kelley Boylati 



The Macintosh is one of the most — if the not tlie most — si rai>» hi forward and comprehen- 
sible computers on the market today. Nevertlieless, it is a complex combination of soft- 
ware and hardware, one that can stymie even an expert. I his book helps you deal with 
those complexities, find and correct problems, and simply leaches you more about the 
way a Macintosh is built. This book presents technical details and specific how-to infor- 
mation so that you can adapt and maintain your machine. It is meant for Macophiles 
who want to dig in and do it themselves. 

Competence and control of a situation start with understanding, so the first three parts 
are devoted to Mac facts. Part 1, "Pact Base: Macintosh C'.omputers System Software," 
describes the Mac itself, what models are available, what models were available, and 
offers a rundown of what might come along in the future, t he first Macintosh was a 
remarkably simple machine with very little memory, not much computing power, and 
almost no expandability. It was still a comj)etent word jirocessor and drawing tool — the 
first such tool to easily combine both art and text on one screen for a relatively small 
price — but let's face it, there wasn't much to it. I he latest models are workstations ca- 
pable of rendering photo-realistic, three-dimensional images and out|)utting them to 
film. It is possible to run a small news room on nothing but Macs, and many graphic arts 
companies use them exclusively, l or those who don't need quite so much power and 
expandability, there arc low-end machines. They handle the same basic processes of text 
and art, albeit more elegantly and colorfully than the first generation. 

Part I, "Fact Base: Macintosh Computers & System Software," covers what's what and 
how it has changed. Not everyone has the latest equipment and not everyone even 
wants it. If you need to keep up with or find out about older machines, chapter 1, "Macs 
of the Past," gives you everything you need. If you are a student or home user who needs 
to write short documents and create simple art, see chajiter I; you can easily pick up an 
old SE or Mac 11 for a few hundred dollars. Alternatively, if you're a system administrator 
and aren't sure if that SE can handle a high-density drive or not, check chapter 1. (And 
an SE can handle the drive, with caveats.) Chapter 2, "Macs of l oday," lists the current 
offerings from Apple and how they stack up against one another, which is a daunting 
issue these days. Apple releases a new machine every few months, some of which are 
vastly different from their predecessors, while others are tiearly identical. Chapter 2, 
"Macs of the Future," takes a look at what might be coming down the road as Ap|)le 
moves toward the latter half of the nineties. System software has changed a great deal. 
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from the first System 1 .0 to the latest System 7. 1 .2; cliapter 4, "Overview of System 
Software," describes how. 

Part II, "Pact Base: Peripherals," (chapters 5 through 12) covers devices outside the 
Vlacintosh itself: mice, keyboards, hard drives, printers, multimedia equipment, and so 
on. The first Macs didn't provide many choices, but the current line allows for tremen- 
dous expandability, monitors from 12-inch to 37-inch, and as Apple moves into multi- 
media, a wealth of MIDI, audio, and video capture and playback devices. 

Chapter 5, "Connecting Peripherals," contains the caveats and strategies you need to 
connect devices so that they work together properly, just what those devices may be is 
covered in chapter 6, "Keyboards, Mice, and Other Input Devices." The traditional one- 
button mouse isn't the only mouse anymore. There are tliree-butlon mice, track balls, 
keypads, drawing tablets, and pens, among others. Another point of interaction is de- 
tailed in chapter 7, "Monitors," from the plain 9-inch built-in to larger models with 
many settings. 

Chapter 8, "Hard Disks," is about just that — traditional Winchester-type media from 
20 MB to several gigabytes. "Printers" are in chapter 9, allowing you to brush up on 
available output methodologies, and chapter 10 discusses removable media of all types, 
from floppy to CD-ROM. The burgeoning field of multimedia is revealed in chapters 12 
and 13, "Multimedia Equipment," and "Voice Recognition Devices and AV Macs," 
respectively. 

Part III, "Fact Base: Networks and Communications," is dedicated to networks and com- 
munications — getting your machine to talk to someone else's. Again, in the early days, it 
was simple — plug your LocalTalk connector into another Mac's and you were networked. 
Fortunately for Mac users, networking was built right into the operating system, allowing 
Macs and people to work together in groups quickly and painlessly. As the machines 
grew more powerful and complex, so did their connectivity, and now users must con- 
sider Ethernet, Unix, file servers, and a wealth of internal boards that fit in NuBus and 
PDS slots. Connectivity is the catchword of the nineties, and Apple is moving fast into it. 
Part 111 covers the capabilities and uses of those devices. 

Chapter 14, "NuBus and PDS Slots," tells you all you need to know about installing and 
configuring internal boards. Chapter 15, "Modems," does the same for modems, which 
are generally external (except for some PowerBooks). All this plugging into the world of 
data's no good if you don't have data to plug into, so chapter 16, "File Servers," docu- 
ments those vast repositories we all rely on. Details on the wires that carry the data are in 
chapter 17, "LocalTalk and Ethernet Networks," and if those networks have to go outside 
the Mac world, see chapters 18 and 19, "Connecting to Unix and Other Operating Sys- 
tems," and "Network Administration and Security." 

After you have bought and configured your Mac, you may or may not be happy with the 
way it works. Everyone wants his or her machine to work just so and do certain things; 
and Part IV, "Upgrades," describes the options available. Is your Mac aging? Shoukl you 
buy a new machine or should you modify the one you have? Check out chapter 20, 
"Buying New or Major Upgrades." What about the new processors and cards flooding the 
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market? How fast is fast? See chapter 21, “Measuring Performance/' How much RAM is 
enough? It's in chapter 22, "RAM: The Pirst Thing To Add." I'he latest and greatest up- 
grade path is, of course, the PowerPC, and that's in chapter 23, while video and accelera- 
tor options are covered in 24 and 25, "Video Upgrades," and "Adding Accelerator Cards." 
(A few dollars spent on either or both of those two can make a major difference in the 
way you view your CPU.) 

Naturally, as you upgrade you begin to use new software packages and push your ma- 
chine in directions it hasn't gone, and that means you'll need more storage — see chapter 
26, "Adding Internal Disk Drives." Among those capabilities are "Sound and Music," 
detailed in chapter 27. Multiplatform operation has become a real-world, day-to-day 
consideration because the Mac doesn't live alone anymore, so turn to chapter 28, 
"Multiplatform Operation," for facts thereon. Then there's the lowly software upgrade — 
to move to the next version or not? For help deciding, turn to chapter 29, aptly named 
"Software Upgrades." 

Keeping all that hardware and software up and running is as important as keeping your 
car going, and as with a car, it's a lot easier to keep things running smoothly than to wait 
and fix them after they've broken. You wouldn't let your car run out of oil before check- 
ing it, would you? Of course not. Part V, "Preventive Maintenance," describes what to 
do. First, philosophies on how maintenance should and can be done are in chapter 30, 
"Preventive Maintenance Philosophy and Practice," and chapter 31, "Hard Drive Backup 
and Optimization," covers basic maintenance procedures, including backups, optimiz- 
ing, and rebuilding the desktop. A few minutes each day or week or even month, de- 
pending on your work style, can save you from permanent data loss and hours of frustra- 
tion. It's the difference between changing your oil and rebuilding your engine. Read 
about how to detect and prevent viruses in chapter 32. 

Sometimes maintenance doesn't work. Sometimes, despite all your hard work, some- 
thing fails, and Part VI, "Troubleshooting and Repairing," covers what to do if things go 
awry. It is one of the larger sections of the book because it's not just theory and history; 
it contains descriptions of how to get inside the machine and get things done. It de- 
scribes how to isolate problems and how to fix things ranging from printing problems to 
hard drive errors to floppy drive failures to SCSI conflicts. You name it, it's in there. If 
you're not familiar with a static strap and the voltage inside a monitor, be prepared to 
learn. Part VI also covers common software failures from System 6 and System 7, and 
describes the profusion of softw'arc available to let you diagnose and repair what's gone 
wrong. (If you're already having problems, start with this chapter and save the rest for 
later.) 

Specifically, chapter 33, "Problem Isolation," helps you track down what failed, why, and 
where. If it's a hardware problem, see chapter 34, "Hardware Troubleshooting," and if it's 
in software, chapter 41, "Softw'are Troubleshooting." The most dreaded call to arms for 
any system administrator is probably the user's cry, "1 can't print!" Turn to chapter 35, 
"Printing Problems," for assistance. Solutions to errors on hard drives and floppies can be 
found in chapters 36 and 37, "Hard Disk Problems," and "Floppy Drive Problems," and if 
it's a specific as a SCSI error, see chapter 38, "SCSI Problems." 
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Monitors are hazardous to work on, so if you're not comfortable dealing with enough 
voltage to put you flat on your back permanently, let the technicians handle it. If you do 
know your way around a CRT, turn to chapter 39 for assistance, "Monitor Problems." 
Keyboards and mice aren't hazardous at all and do suffer a few ailments; they're in chap- 
ter 40, "Keyboard and Mouse Problems." If you know the source of your frustrations is in 
the system software, chapters 41, 42, and 43 are devoted to nothing but troubleshooting 
("Software Troubleshooting," "System 7 Problems," and "System 6 Problems"). 

Naturally, the last section of the book is dedicated to appendices and contains a com- 
plete list of connectors, pinouts, and error codes. It's much easier to understand a prob- 
lem when you know what it is. For example, everyone knows how annoying it is to have 
a cryptic message like Error -84 pop up. What does it mean? See appendix A, "Error 
Codes and Common Viruses," to find out. Does your modem cable support hardware 
handshaking? See appendix B, "Apple Parts and Upgrades." 
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Chapter 1 

Macs of the Past 



by Kelley Boylan 



rhe Macintosh has gone through a veritable swarm of changes in its ten years of exist- 
ence. The following pages list its history from the first 128K to the Centris 660AV — from 
a simple word processor rated at 0.7 MIPS to a small workstation rated at 22 MIPS. 



The following pages present a quick rundown on each machine and its capabilites. They 
tell you when a machine came out and when it left the market, what processor it used 
and at what speed, as well as a pair of standard benchmarks. Speedometer is a popular 
Mac testing tool, and MIPS (Millions of Instructions Per Second) is an indication of speed 
used by many platforms. 

The display resolution is in pixels, and for modular Macs that didn't ship with a monitor 
included, no information is listed. In most cases, 640 x 480 pixel displays were available 
and common, and 8-bit color depths are usually supported. 

The internal systems list only what was shipped with the machine. In many cases, up- 
grades were available; an external serial drive, for example, was available for the early 
Macs, but it had to be bought separately. RAM is another special case — the figures given 
are conservative. Given the continuous rise in RAM SIMM capacities, it's often possible 
to add more RAM than is listed here. 



XL 

More a proto-Mac than a true Mac, the XL has oval pixels and a separate monitor, key- 
board, and CPU. The only storage device available was an Apple 5 MB, 10 MB, or 20 MB 
serial hard drive. This machine lacks speed and is not easy to find anymore. 

Overview 

Introduction date January, 1985 

Discontinuation date February, 1986 

Processor 68000 

Clock speed 5 MHz 
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Macs of the Past 



Speedometer rating 


Not applicable 


VIIPS rating 


0.5 (estimated) 


Display resolution 


720 X 364 


Color depth 


1 bit 


Display size 


12 inches 


Systems supported 


Up to 3.2.0 


nal Systems 


RAM inin. and max. 


1 MB 


RAM speed 


Not applicable 


RAM slots 


None 


VRy\M (standard) 


None 


NuBus slots 


None 


PDS slots 


None 


SCSI transfer rate 


None 


Power supply 


U.S. only 


Maximum wattage 


60 


Bus width 


24-bit only 


FPU 


None 


MMU 


None 


ROM size 


16K 


Memory cache 


None 


*nal/Storage Systems 


Hard drive 


None 


Floppy drive 


None 


Floppy drive expansion 


None 


CD-ROM (from Apple) 


None 


Serial ports 


Fwo 


ADB ports 


None 


Sound input 


None 


Sound output 


No external speaker 


Network availability 


Locarialk 



128K and 512K 

The 128K and 512K are basically the same machine; one with an additional 384K of 
RAM. The only storage device available besides a 400K floppy was an Apple 5 MB, 10 MB, 
or 20 MB serial hard drive. The drives lack speed and are not easy to find anymore. See 
figure 1.1. 



128K and512K 
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Courtesy of Apple Computer, Inc. 



Fig. 1.1 

Macintosh 128K. 
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Macs of the Past 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 


January, 1984 
April, 1986 
68000 

8 MHz 

Not applicable 
0.7 

512x342 
1 bit 
None 

9 inches 

Up to 3.3 for the 128K; up to 4.1 for the 512K 


internal Systems 

RAM min. and max. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 


128K and512K 
150 ns 
None 
None 
None 
None 
U.S. only 
60 

24-bit only 

None 

None 

64K 

None 


External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 


None 

400K 

One external 400K 

None 

Two 

None 

None 

Mono 

LocalTalk 



512Ke 

The 512Ke is a moclification of the 512 with the addition of either an 800K floppy port 
or new ROMs. See figure 1.2. 



Courtesy of Apple Computer, Inc. 



Fig. 1.2 

Macintosh 512Ke. 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 


April, 1986 
August; 1986 
68000 

8 MHz 

Not applicable 
0.7 

512x342 
1 bit 
None 

9 inches 

Through System 6.0.x 


Internal Systems 

RAM min. and max. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 


512K 
150 ns 
None 
None 
None 
None 
U.S. only 
60 

24-bit only 

None 

None 

128K 

None 
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External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



None 

4()01< to HOOK 

One external 

None 

Fwo 

None 

None 

Mono 

LocalTalk 



Plus 

One of the longer-lived models, the Mac Plus, was almost the VW Beetle of the 
Macintoshes. It was easily upgraded and relatively simple. Fo use a version of the system 
newer than 7.1, you must have Apple's System Update 3.0 loaded — a bug in newer sys- 
tems prevented them from working properly on the Plus. While the Plus is technically 
able to handle a CD-ROM, most CD-ROM titles require color, which is not available on 
the Plus. See figure 1.3. 




Courtesy of Apple Computer, Inc. 

Fig. 1.3 

Macintosh Plus. 

Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 



January, 1986 
October, 1990 
68000 
8 MHz 
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Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 

Internal Systems 

RAM min. and max. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 

External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



0.8 

0.7 

512x342 
1 bit 
None 
9 inches 

All (given sufficient memory) 



1 to 4 MB 
150 ns 
4 slots 
None 
None 

1.25 MB per second 
U.S. only 
60 

24-bit only 

None 

None 

128K 

None 



Available, external only 

400K to 800K 

One external available 

External only 

Two 

None 

None 

Mono 

LocalTalk 



SE 

The SE was the first expandable Mac, though expansion required special tools. It has a 
slot for an additional card — accelerator, video, and so on — which Apple research found 
went unused most of the time. The SE introduced the platinum-colored Mac, ADB ports, 
a fan, internal hard drives (not standard but available), and the 1.44 MB floppy drive 
capable of reading DOS disks. It was not available on the first release models — they re- 
quire a replacement SWIM chip. While the SE is technically able to handle a CD-ROM, 
most CD-ROM titles require color, which was not available on the SE. 
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Macs of the Past 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAVl (standard) 
Display size 
Systems supported 



March, 1987 
October, 1990 
68000 

8 MHz 
0.9 
0.7 

512x342 

I bit (8-bit QuickDraw built-in) 
None 

9 inches 
4.0 and up 



Internal Systems 

RAM min. and max. 

RAM speed 

RAM slots 

NuBlis slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 



1 to 4 MB 
150 ns 
Four 
None 
None 

1.25 MB per second 
International 
100 

24-bit only 

None 

None 

256K 

None 



External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 

CD-ROM (from Apple) 
Serial ports 
.ADB ports 
Sound input 
Sound output 
Network availability 



Internal and external available 
400K to 800K, upgradeable to 1.44K 
One internal and one external (a total 
of three floppy drives) 

None 

Fwo 



1'wo 

None 

Mono 

LocalTalk 
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II 

rhe II was the first easily-expandable Mac. It broke tradition by having an open architec- 
ture and a removable case with separate components for the CPU and display. With 6 
NuBus slots and a 230-watt power supply, many were sorry to see it go — no Mac since 
has had as many NuBus slots, and it was two-and-a-half years before another Mac with 
such a potent power supply was available. It shipped with a Toby video card, but others 
could be installed, giving it flexibility. While Apple claimed the machine was 32-bit 
clean, users had to install Connectix Mode32 softw’are to access more than 8 MB of 
memory. (It was later licensed and given away by Apple.) See figure 1.4. 




I 



Courtesy of Apple Computer, Inc. 

Fig. 1.4 

Macintosh II. 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color tiepth 
VRAM (standard) 
Display size 
Systems supported 



March, 1987 
January, 1990 
68020 
16 MHz 
3.4 
2.6 

Card dependent 

Card dependent (8-bit QuickDraw built-in) 
256K 

Card dependent 
4.0.1 and up 
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Macs of the Past 



1 to 68 MB 
120 ns 
Eight 
Six 
None 

1.25 MB per second 

International 

230 

24-bit (32-bit data bus) 
MC6888 1 
68851 (optional) 

256K 

None 



Internal Systems 

RAM min. and max. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 

External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



Internal and external available 

4()0K to 800K, upgradeable to 1.44K 

One or two internal, no external 

External only 

Fwo 

Fwo 

None 

Stereo 

LocalTalk 



llx 

The llx brought in the 68030 chip, Apple's long-time workhorse. With a built-in MMU 
and FPU, it was able to process data considerably faster than the 11. While Apple claimed 
the machine was 32-bit clean, users had to install Connectix Mode32 software to access 
more than 8 MB of memory. (It was later licensed and given away by Apple.) 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display re.solution 
Color depth 



October, 1988 

October, 1990 

68030 

16 MHz 

3.4 

3.9 

Card dependent 

Card dependent (8-bit QuickDraw built-in) 



SE/30 
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256K 

Card dependent 
6.0.2 and up 



1 to 128 MB 
120 ns 
Kight 
Six 
None 

1.25 MB per second 

International 

230 

24-bit (32-bit data bus) 

MC68882 

Built-in 

256K 

None 



VRAM (standard) 
Display size 
Systems supported 

Internal Systems 

RAW min. and max. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

I’PU 

MMU 

ROM size 

Memory cache 

External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



Internal and external available 

400K to 800K, upgradeable to 1.44K 

One or two internal, no external 

External only 

Fwo 

Two 

None 

Stereo 

LocalTalk 



SE/30 

Basically a Ilx in a small case, the SE/30 is still a perennial favorite. It has all the process- 
ing power of the larger Macs of its time (and was a competitor for some time) in a case 
that can be carried under an airplane seat. With the addition of a third-party adapter, it's 
able to display 24-bit color, thanks to built-in color QuickDraw, something none of the 
compact Macs had been able to do. It's a good server controller because it requires little 
space, has its own display, and has a slot for an additional network card. While Apple 
claimed the machine was 32-bit clean, users must install Connectix Mode32 software to 
access more than 8 MB of memory. (It was later licensed and given away by Apple.) See 
figure 1.5. 
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Macs of the Past 




Courtesy of Apple Computer, Inc. 

Fig. 1.5 

Macintosh SE/30. 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 

Internal Systems 

RAM min. and max. 
RAM speed 
RAM slots 
NuBus slots 
PDS slots 
SCSI transfer rate 
Power supply 
Maximum wattage 
Bus width 
FPU 
MMU 
ROM size 
Memory cache 



January, 1989 

October, 1991 

68030 

16 MHz 

3.6 

3.9 

512x342 

1 bit (8-bit QuickDraw built-in) 
64K 

9 inches 
6.0.3 and up 



1 to 128 MB 
120 ns 
Eight 
None 
One 

1.25 MB per second 

International 

75 

24-bit (32-bit data bus) 

MC68882 

Built-in 

256K 

None 
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External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



Internal and external available 

1.44K, BOOK, and 400K 

One external 

External only 

Two 

Two 

None 

Stereo 

LocalTalk 



Ilex 

A simplification of the II series, the Hex is the same as its predecessors but has fewer 
NuBus slots and a less potent power supply. While Apple claimed the machine was 32-bit 
clean, users had to install Connectix Mode32 software to access more than 8 MB of 
memory. (It was later licensed and given away by Apple.) 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 



March, 1989 

March, 1991 

68030 

16 MHz 

4.1 

3.9 

Card dependent 

Card dependent (8-bit QuickDraw built-in) 
None 

Card dependent 
6.0.3 and up 



Internal Systems 

RAM min. and max. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 



1 to 128 MB 
120 ns 
Eight 
Three 
None 

1.25 MB per second 

International 

90 

24-bit (32-bit data bus) 

MC68882 

Built-in 

256K 

None 



I 
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Macs of the Past 



External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



Internal and external available 

1.44K, 800K, and 400K 

One external 

External only 

1wo 

I'wo 

None 

Stereo 

LocalTalk 



lid 

Apple's longest-lasting Mac, the llci was nearly twice as fast as its predecessors, making 
24-bit color viable (via third-party adapters). It was a standard in business and particu- 
larly graphics until after the 68040 machines arrived thanks to its 32-bit color 
QuickDraw and speed. While Apple claimed that many of its earlier machines had 32-bit 
buses, this proved not to be true until the llci came out. The advantage is access to more 
than 8 MB of RAM. 

Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 

Display size 
Systems supported 

Internal Systems 

RAM min. and max. 

RAM speed 
R.AM slots 
NuBus slots 
PDS slots 
SCSI transfer rate 
Power supply 
Maximum wattage 
Bus width 
FPU 



September, 1989 

February, 1993 

68030 

25 MHz 

7.8 

6.3 

Card dependent 

Card dependent (32-bit QuickDraw built-in) 
None 

Card dependent 
6.0.4 and up 



1 to 128 MB 
80 ns 
(•ight 
Three 
None 

1.25 MB per second 

International 

90 

32-bit clean 
MC68882 



Portable 
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MMU 
ROM size 
Memory cache 

External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 

Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 

Portable 

A much-maligned Ap|Me product, the Portable is indeed portable, but it isn't easy to 
carry. Fhe designers were apparently unwilling to give up on any Macintosh standard 
features, nor were they adept at reducing the size and mass of the components those 
features required, so it weighs in at 17 pounds, well over most DOS portables of the time. 
It introduced an internal modem slot, which was not very useful because most modem 
software looked to the external ports. Another caveat, the backlit models available after 
February of 1991 can only be expanded to 8 MB of RAM. Users love the sharp, clear 
active-matrix display, but few were sorry to see the Portable discontinued. See figure 1.6. 



Built-in 

512K 

32K (optional on early models, standard later) 

Internal and external available 

1.44K, 800K, and 400K 

One external 

External only 

Fwo 

Fwo 

None 

Stereo 

LocaFFalk 




Courtesy of Apple Computer, Inc. 

Fig. 1.6 

Macintosh Portable. 
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Overview 

Introduction date 
Discontinuation dale 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 



September, 1989 
October, 1991 
68000 
1,6 MHz 
1.8 
1.3 

640 .K 400 

1-bit, active-matrix LCD, backlit in later models 
32K 

10 inches 
6.0.4 and up 



Internal Systems 

R.AM min. and max. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memor)^ cache 

External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



1 to 9 MB 
100 ns 
One 
None 
One 

1.25 MB per second 

International 

15 

24-bit 

None 

None 

256K 

None 



Internal and external available 
1.44K, 800K, and 4()0I< 

One external 

External only 

Two 

One 

None 

Stereo 

LocalTalk 



Ilfx 
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The Ilfx was the last of the six-slot Macs, but it's a bit different from the rest of the line. 
By pushing the 68030's performance to its limits, the designers created what they called 
"a wicked-fast Mac." It is indeed much faster than its predecessors, but it uses an unusual 
architecture, making it an oddball among Macs. Nevertheless, it was popular with 
graphic designers and those requiring the fastest possible processor in the days before 
the 68040. See figure 1.7. 




Courtesy of Apple Computer, Inc. 



Fig. 1.7 

Macintosh Ilfx. 

Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 



March, 1990 
April, 1992 
68030 
40 MHz 
9.1 
10.0 

Card dependent 

Card dependent (32-bit QuickDraw built-in) 
None 

Card dependent 
6.0.5 and up 
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Internal Systems 

RAM min. and max. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 

External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



1 to 128 MB 

80 ns 

Eight 

Six 

One 

3.0 MB per second 

International 

230 

32-bit clean 

MC68882 

Built-in 

512K 

32K 



Internal and external available 

1.44K, 800K, and 400K 

One internal 

External only 

I'wo 

Two 

None 

Stereo 

LocaPralk 



Classic 

Not unlike Coca-Cola's Coke Classic®, the Classic is a flash into the past. Designed to be 
inexpensive and simple like the original Plus, it was also under-powered for its day. Add- 
ing RAM requires a special expansion board. The Classic later became a 68030 machine, 
but because of its narrow, 24-bit data path, is much slower than the only other 68030 
compact Vlac, the SE/30. 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 



October, 1990 
September, 1992 
68000 
8 MHz 
1.0 
0.7 



Ilsi 



25 



Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 

Internal Systems 

RAM min. and max. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

PPU 

MMU 

ROM size 

Memory cache 

External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
.Sound output 
Network availability 



512x342 
One bit 
None 
9 inches 
6.0.6 and up 



1 to 4 MB 
1 50 ns 
One 
None 
None 

1.25 MB per second 
U.S. only 
76 

24-bit only 

None 

None 

512K 

None 



Internal and external available 

1.44K, BOOK, and 400K 

One external 

External only 

I'wo 

One 

None 

Mono 

LocalTalk 



Ilsi 

The Ilsi was the first pizza-box type enclosure, much smaller than the usual 11 or llci type 
case. It requires NuBus cards that have been angled at 90 degrees to fit, though they are 
otherwi.se identical to all other NuBus cards. It also introduced sound input, in order to 
avoid cannibalizing llci sales, the Ilsi was slowed down, but there are products available 
that accelerate the Ilsi from 20 to 25 MHz. See figure l.B. 
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Courtesy of Apple Computer, Inc. 



Fig. 1.8 

Macintosh Ilsi. 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 



October, 1990 

March, 1993 

68030 

20 MHz 

4.9 

5.0 

Card dependent 

Card dependent (32-bit QuickDraw built-in) 
None 

Card dependent 
6.0.6 and up 



Internal Systems 

RAM min. and max. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 



One to 65 MB 
100 ns 
Four 
One 

One (putting a card in either slot covers the other) 
1.25 MB per second 
International 
90 

32-bit clean 
MC68882 (optional) 

Built-in 

512K 

None 




LC 
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External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



Internal and external available 

1.44K, 800K, and 400K 

One external 

External only 

I'wo 

One 

Mono 

Stereo 

LocalTalk 




LC 

Standing for Low Cost, the LC was indeed low cost, bringing back the discontinued 
68020 chip. It requires additional VRAM to handle a 14-inch monitor at 640 x 480 in 
eight-bit color, though it could handle a 640 x 480 display in four-bit color. Its release 
also introduced a 12-inch monitor. The smaller monitor displays only 512 x 384 pixels 
and causes problems with applications (mostly games) that require 640 x 480 displays. 
See figure 1.9. 




Courtesy of Apple Computer, Inc. 



Fig. 1.9 

Macintosh LC. 
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Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 

Internal Systems 

RAM min. and max. 
RAM speed 
RAM slots 
NuBus slots 
PDS slots 
SCSI transfer rate 
Power supply 
Maximum wattage 
Bus width 
FPU 
MMU 
ROM size 
Memory cache 

External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



November, 1990 
March, 1992 
68020 
16 MHz 
3.4 
2.6 

Card dependent 
Card dependent 
256K 

Card dependent 
6.0.6 and up 



2 to 10 MB 
100 ns 
Two 
None 
One 

1 .25 MB per second 

International 

50 

32-bit clean 

MC6888 1 (optional) 

None 

512K 

None 



Internal and external available 

1.44K, 800K, and 400K 

One internal 

External only 

Two 

One 

Mono 

Mono 

LocalTalk 



Classic II 
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Classic II 

Basically the same machine as the Classic, but with the addition of a 68030 chip, the 
Classic 11 uses a built-in 9-inch display. 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 


October, 1991 

September, 1993 

68030 

16 MHz 

3.6 

3.9 

512x384 
1 bit 
None 
9 inches 
7.0.1 and up 


Internal Systems 

RAM min. and max. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Pow'er supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 


2 to 10 MB 
100 ns 
1'wo 
None 
None 

1.25 MB per second 
U.S. only 
76 

32-bit clean 

MC68882 (optional) 

Built-in 

512K 

None 


External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 


Internal and external available 

1.44K, BOOK, and 400K 

One external 

External only 

1 wo 

One 

Mono 

Mono 

LocalTalk 
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Courtesy of Apple Computer, Inc. 



Fig. 1.10 

Macintosh Quadra 700. 



Quadra 700 

Fast and powerful, the Quadra 700 ushered in an era of near-workstation level speed. 
It was also the first tower design, built to stand on its side. See figure 1.10. 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 



October, 1991 

March, 1993 

68040 

25 MHz 

21.5 

22.0 

Card dependent 

Card dependent (32-bit QuickDraw built-in) 
512K 

Card dependent 
7.0.1 and up 



Internal Systems 

RAM min. and max. 
RAM speed 
RAM slots 
NliBus slots 
PDS slots 
SCSI transfer rate 



4 to 68 MB 
80 ns 
Four 
Two 
One 

5.0 MB per second 



Quadra 900 
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Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 

External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



International 

130 

32-bit clean 

Built-in 

Built-in 

1024K 

None 



Internal and external available 
1.44K, BOOK, and 400K 
None 

External only 

Two 

Tw'o 

Mono 

Stereo 

LocalTalk or Ethernet 



Quadra 900 

The Quadra 900 is a slightly faster and much more expandable version of the Quadra 
700. See figure 1.11. 




Courtesy of Apple Computer, Inc. 



Fig. 1.11 

Macintosh Quadra 900. 
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Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 


October, 1991 

May, 1992 

68040 

25 MHz 

22.7 

22.0 

Card dependent 

Card dependent (32-bit QuickDraw built-in) 
1024K 

Card dependent 
7.0.1 and up 


Internal Systems 

RAM min. and ma.x. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 


4 to 256 MB 
80 ns 
16 
Five 
One 

5.0 MB per second 

International 

303 

32-bit clean 

Built-in 

Built-in 

1024K 

None 


External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 


Internal and external available 
1.44K, 800K, and 400K 
None 

External only 

Two 

One 

Mono 

Stereo 

LocalTalk or Ethernet 



PowerBook 1 00 
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PowerBook 100 

The first of the true portables, it's hampered by a slow processor. The PowerBook 100 was 
nevertheless a roaring success. It was designed by Sony, suffered poor sales initially, and 
then took off when Apple cleared out its stock at bargain basement prices. See figure 
1 . 12 . 




Courtesy of Apple Computer, Inc. 

Fig. 1.12 

Macintosh PowerBook 100. 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 



October, 1991 
August, 1992 
68000 
16 MHz 
2.0 
1.5 

640 X 400 
One bit 
32K 

10 inches (passive-matrix LCD) 
6.0.8 and up 



Internal Systems 

Ri«\M min. and max. 2 to 8 MB 

RAM speed 100 ns 

RAM slots One 

NuBus slots None 

PDS slots None 
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SCSI transfer rate 


1.5 MB per second 


Power supply 


International 


Maximum wattage 


17 


Bus width 


24-bit 


FPU 


None 


MMU 


None 


ROM size 


256K 


Memory cache 


None 


nal/Storage Systems 


Hard drive 


Internal and external 


Floppy disks readable 


None 


Floppy drive expansion 


One external 


CD-ROM (from Apple) 


External only 


Serial ports 


One 


ADB ports 


One 


Sound input 


None 


Sound output 


Mono 


Network availability 


LocalTalk 



PowerBook 140 

The PowerBook 140 is a 68030 version of the first PowerBook. Faster than the PBIOO, but 
still suffering ghosting and submarining problems inherent in passive-matrix LCD pan- 
els, it was, nevertheless, a remarkably viable machine. See figure 1.13. 




Courtesy of Apple Computer, Inc. 



Fig. 1.13 

Macintosh PowerBook 140. 
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Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 

Internal Systems 

RAM min. and max. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 

External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



October, 1991 

August, 1992 

680B0 

16 MHz 

3,7 

3.9 

640 X 400 

1 bit (32-bit QuickDraw built-in) 
32K 

10 inches (passive-matrix LCD) 
7.0.1 and up 



2 to 8 MB 
100 ns 
One 
None 
None 

1.5 MB per second 

International 

17 

32-bit clean 

None 

Built-in 

1024K 

None 



Internal and external 
1.44K, BOOK, and 400K 
None 

Fxternal only 

Fwo 

One 

Mono 

Mono 

LocalTalk 
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PowerBook 170 

The PowerBook 170 was the first of the active-matrix displays, and it's therefore much 
sharper and more responsive than the passive model. See figure 1.14. 




Courtesy of Apple Computer, Inc. 

Fig. 1.14 

Macintosh PowerBook 170. 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 



October, 1991 
October, 1992 
68030 
25 MHz 
6.6 
6.3 

640 X 400 

1 bit (32-bit QuickDraw built-in) 
32K 

10 inches (active-matrix LCD) 
7.0.1 and up 



Internal Systems 

RAM min. and max. 
RAM speed 
RAM slots 
NuBus slots 
PDS slots 
SCSI transfer rate 



2 to 8 MB 
100 ns 
One 
None 
None 

1.5 MB per second 



LCII 
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Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 

Externai/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



International 

17 

32-bit clean 

MC68882 

Built-in 

1024K 

None 



Internal and external 
1.44K, 800K, and 400K 
None 

External only 

Two 

One 

Mono 

Stereo 

LocalTalk 



LCII 

Like the LC, the LCII requires additional VRAM to handle a standard 14-inch monitor at 
640 X 480 pixels and 8-bit color. The LC series and Performa series are, for all practical 
purposes, the same machines. Minor variations were made to market the two devices, 
but they were very minor. See figure 1.15. 




Courtesy of Apple Computer, Inc. 

Fig. 1.15 

Macintosh LCII. 
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Macs of the Past 


\ 


Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 


March, 1992 
March, 1993 
68030 
16 MHz 

3.8 

3.9 

Card dependent 

Card dependent (8-bit QuickDraw built-in) 
256K 

Card dependent 
7.0.1 and up 


Internal Systems 

RAM min. and max. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

l‘PU 

MMU 

ROM size 

Memory cache 


4 to 10 MB 
100 ns 
Fwo 
None 
One 

1 .5 MB per second 

International 

50 

32-bit clean 

MC68882 (optional) 

Built-in 

512K 

None 


External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 


Internal and external available 
1.44K, 800K, and 400K 
None 

External only 

Two 

One 

Mono 

Mono 

LocalTalk 



PowerBook 1 45 
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PowerBook 145 

The PowerBook 145 is mostly a faster version of the PowerBook 140 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 

Internal Systems 

RAM min. and max. 
RAM speed 
RAM slots 
NuBus slots 
PDS slots 
SCSI transfer rate 
Power supply 
Maximum wattage 
Bus width 
FPU 
MMU 
ROM size 
Memory cache 

External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



August, 1992 
June, 1993 
68030 
25 MHz 

5.3 

6.3 

640 x 400 

1 bit (32-bit QuickDraw built-in) 
32K 

10 inches (passive-matrix LCD) 
7.0.1 and up 



2 to 8 MB 
100 ns 
One 
None 
None 

1.5 MB per second 

International 

17 

32-bit clean 

None 

Built-in 

1024K 

None 



Internal and external 
1.44K, BOOK, and 400K 
None 

External only 

I'wo 

One 

Mono 

Mono 

Locairalk 



I 
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Performa 200 

The Performa 200 is the same machine as the Classic 11 and nearly the same as an LCII. It 
shipped with special system software and 2400/9600 (data/fax) modem. The entire LC 
series and Performa series are, for all practical purposes, the same machines. Minor varia- 
tions were made to market them, hut they were very minor variations. See figure 1.16. 




Courtesy of Apple Computer, Inc. 



Fig. 1.16 

Macintosh Performa 200. 



Overview 



Introduction date 


September, 1992 


Discontinuation date 


April, 1993 


Processor 


68030 


Clock speed 


16 MHz 


Speedometer rating 


3.6 


MIPS rating 


3.9 


Display resolution 


512x384 


Color depth 


One bit 


VRAM (standard) 


None 


Display size 


9 inches 


Systems supported 


7.0.1 and up 


nal Systems 


RAM min. and max. 


2 to 10 MB 


RAM speed 


100 ns 


RAM slots 


1'wo 





Performa 400 
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NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 

External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



None 

None 

1.25 MB per second 
U.S. only 
76 

32-bit clean 

MC68882 (optional) 

Built-in 

512K 

None 



Internal and external available 

1.44K, BOOK, and 400K 

One external 

External only 

Iwo 

One 

Mono 

Mono 

LocaFFalk 



Performa 400 

'Fhe Performa 400 was the first Performa/LC to use modular arrangement with separate 
monitor and CPU. Fhe LC series and Performa series are, for all practical purposes, the 
same machines. Minor variations were made to market the two devices, but they were 
very minor. See figure 1.17. 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 



September, 1992 
April, 1993 
68030 
16 MHz 

3.8 

3.9 

Card dependent 

Card dependent (8-bit color QuickDraw built-in) 
256K 
12 inches 
7.0.1 and up 
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Courtesy of Apple Computer, Inc. 



Fig. 1.17 

Macintosh Performa 400. 

Internal Systems 

RAM min. and max. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 

External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



4 to 10 MB 
100 ns 
Two 
None 
One 

1.5 MB per second 

International 

50 

32-bit clean 

MC68882 (optional) 

Built-in 

512K 

None 



Internal and external available 

1.44K 

None 

External only 

Two 

One 

Mono 

Mono 

LocalTalk 
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Performa 600 

The Performa 60Q is the same machine as the Ilvx. It shipped with special system soft- 
ware and 24()()/9600 (data/fax) modem. See figure 1.18. 





Courtesy of Apple Computer, Inc. 



Fig. 1.18 

Macintosh Performa 600. 



Overview 



Introduction date 


September, 1992 


Discontinuation date 


October, 1993 


Processor 


68030 


Clock speed 


32 MHz 


Speedometer rating 


5.8 


MIPS rating 


6.5 


Display resolution 


Card dependent 


Color depth 


Card dependent 


VRAM (standard) 


256K 


Display size 


Card dependent 


Systems supjx)rted 


7.1.0 and up 


nal Systems 


RAM min. and max. 


4 to 68 MB 


RAM speed 


80 ns 


RAM slots 


Four 


NuBus slots 


Three 


PDS slots 


One 
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SCSI transfer rate 
Power supply 
Maximum wattage 
Bus width 
FPU 
MMU 
ROM size 
Memory cache 

External/Storagc Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



1.5 MB per second 
International 
112 

32-bit clean 
MC68882 (optional) 

Built-in 

1024K 

None (32K cache card optional) 



Internal and external available 
1.44K; 800K, and 400K 
None 

Internal available 

Two 

Fwo 

Mono 

Mono 

LocalTalk 



PowerBook 160 

With a new VRAM configuration, the PowerBook 160 is able to display four-bit gray scale 
internally or up to 8-bit color at 832 x 624 pixels on an external monitor. It has 128K for 
the internal video and 512K for the external. See figure 1.19. 




Courtesy of Apple Computer, Inc. 



Fig. 1.19 

Macintosh PowerBook 160. 





PowerBook 1 60 
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Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 

VRAM (standard) 
Display size 

Systems supported 

Internal Systems 

RAM min. and max. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 



October, 1992 
August, 1993 




68030 
25 MHz 
5.8 
6.3 

640 X 400 



4-bit gray scale or up to 8-bit color at up to 832 x 624 
on an external display (32-bit QuickDraw built-in) 



640K 



10 inches (passive-matrix LCD) or up to 16 inches 
color, external 
7.1.0 and up 



4 to 14 MB 
80 ns 
One 
None 
None 

1.5 MB per second 

International 

17 

32-bit clean 

None 

Built-in 

1024K 

None 



External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
.ADB ports 
Sound input 
Sound output 
Network availability 



Internal and external 
1.44K, BOOK, and 400K 
None 

External only 
Two 



One 

Mono 

Stereo 

LocalTalk 
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Duo 210 

Fhc first dockable Mac, the Duo 210 ushered in an era of very small machines with con- 
siderable power, though at a price. It lacked an internal floppy drive and required an 
adapter to use an external floppy drive. The user must carry cables or to connect to an- 
other machine or network or carry the floppy adapter. The dock allows the Duo to travel 
and then to drop back into its dock and pick up all the attributes of a full-scale desktop 
machine. See figure 1.20. 




Courtesy of Apple Computer, Inc. 



Fig. 1.20 

Macintosh Duo 210 and docking station. 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 



October, 1992 

October, 1993 

68030 

25 MHz 

6.2 

6.3 

640 X 400 

4-bit gray scale (32-bit QuickDraw built-in) 
512K 

10 inches (passive-matrix LCD) 

7.1.0 and up 




Ilvx 
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Internal Systems 

RAM min. and max. 
RAM speed 
RAM slots 
NuBus slots 
PDS slots 
SCSI transfer rate 
Power supply 
Maximum wattage 
Bus width 
FPU 
MMU 
ROM size 
Memory cache 

External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



4 to 24 MB 
70 ns 
One 
None 
One 

1.5 MB per second 

International 

25 

32-bit clean 

None 

Built-in 

1024K 

None 



Internal and external 
None 

One external (requires adapter) 

External only 

One 

None 

Mono 

Mono 

LocalTalk 



I 



Ilvx 

The Ilvx is the same machine as the Performa 600. Its price was cut by a large percentage 
only a few months after its release. See figure 1.21. 

Overview 



Introduction date 


October, 1992 


Discontinuation date 


October, 1993 


Processor 


68030 


Clock speed 


32 MHz 


Speedometer rating 


7.5 


MIPS rating 


7.0 


Display resolution 


Card dependent 


Color depth 


Card dependent 


VRAM (standard) 


256K 


Display size 


Card dependent 


Systems supported 


7.1.0 and up 
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Courtesy of Apple Computer, Inc. 



Fig. 1.21 

Macintosh Ilvx. 

Internal Systems 

RAM min. and max. 
RAM speed 
RAM slots 
NuBus slots 
PDS slots 
SCSI transfer rate 
Power supply 
Maximum wattage 
Bus width 
FPU 
MMU 
ROM size 
Memory cache 

External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 



4 to 68 MB 
80 ns 
Four 
I’hree 
One 

1.5 MB per second 
International 
112 

32-bit clean 

MC68882 built-in 

Built-in 

1024K 

32K 



Internal and external available 
1.44K, 800K, and 400K 
None 

Internal available 

Two 

Two 

Mono 
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Sound output 


Mono 


Network availability 


Locairalk 


Ilvi 





The Ilvi is the same machine as the Performa 600 and llvx but a bit slower. 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MII\S rating 


October, 1992 

February, 1993 

68030 

16 MHz 

4.1 

4.3 


Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 


Card dependent 
Card dependent 
256K 

Card dependent 
7.1.0 and up 


Internal Systems 

RAM min. and max. 

RAM speed 

R.\M slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 


4 to 68 MB 
80 ns 
Four 
Three 
One 

1.5 MB per second 
International 
112 

32-bit clean 

MC68882 built-in 

Built-in 

1024K 

None 


External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 


Internal and external available 
1.44K, BOOK, and 4()0K 
None 

Internal available 

I'wo 

Two 

Mono 

Mono 

LocaHalk 
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Color Classic 

The Color Classis was a one-shot design intended to keep the compact Mac a viable op- 
tion, but its four large feet and unusual case didn't catch on. It was intended for the 
education market and can therefore emulate a He with an expansion card. 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 


February, 199B 
May, 1994 
68030 
16 MHz 

3.8 

3.9 

512x384 
8 bit 
256K 
10 inches 
7.1.0 and up 


Internal Systems 

RAM min. and max. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 


4 to 10 MB 
100 ns 
Two 
None 
One 

1.25 MB per second 
International 
,100 

32-bit clean 

MC68882 (optional) 

Built-in 

1024K 

None 


External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 


Internal and external available 
1.44K, BOOK, and 400K 
None 

External only 

Two 

1'wo 

Mono 

Mono 

LocalTalk 
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CentHs 610 



rhc Centris 610 was the first of the low-cost 68040s. The base model lacked a built-in 
FPU. See figure 1.22. 





Courtesy of Apple Computer, Inc. 



Fig. 1.22 

Centris 610. 

Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 



February, 1993 

October, 1993 

68040 

20 MHz 

12.7 

17.6 

Card dependent 

Card dependent (32-bit Quickdraw built-in) 
512K 

Card dependent 
7.1.0 and up 
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Internal Systems 

RAM min. and max. 

RAM speed 

RAM slots 

NuBus slots 

l>DS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 



4 to 68 MB 
80 ns 
Two 

One (only with PDS to NuBus adapter) 
One 

5.0 MB per second 
International 
86 

32-bit clean 

MC68882 

Built-in 

1024K 

None 



External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



Internal and external available 
1.44K, BOOK, and 400K 
None 

Internal available 
Two 



Two 



Mono 

Stereo 

LocalTalk or Ethernet 



Centris 650 

The Centris 650 is a faster, more expandable Centris. The speed ratings on the 650 are 
much higher because of its built-in FPU. (The base model lacked the FPU.) See figure 
1.23. 

Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 

Display size 
Systems supported 



February, 1993 
October, 1993 
68040 
25 MHz 
22.8 
22.0 

Card dependent 

Card dependent (32-bit QuickDraw built-in) 
512K 

Card dependent 
7.1.0 and up 



Centris 650 
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Courtesy of Apple Computer, Inc. 

Fig. 1.23 

Centris 610 and 650. 

Internal Systems 



RAM min. and max. 


4 to 132 MB 


RAM speed 


80 ns 


RAM slots 


Four 


Nil Bus slots 


Fhree 


PDS slots 


One 


SCSI transfer rate 


5.0 MB per second 


Power supply 


International 


Maximum wattage 


112 


Bus width 


32-bit clean 


FPU 


MC68882 


MMU 


Built-in 


ROM size 


I024K 


Memory cache 


None 


External/Storage Systems 


Hard drive 


Internal and external available 


Floppy disks readable 


1.44K, BOOK, and 400K 


Floppy drive expansion 


None 


CD-ROM (from Apple) 


Internal available 


Serial ports 


Fwo 
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ADB ports 
Sound input 
Sound output 
Network availability 



Two 

Mono 

Stereo 

LocalTalk or Ethernet 



PowerBook 165c 

The PowerBook 165c brought color to the PowerBook family. It wasn't great color — a 
passive matrix display — but it was color. 



Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 
Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 

Systems supported 



February, 1993 
April, 1993 
68030 
33 MHz 

7.3 

8.3 

640 X 400 

8 bit (32-bit QuickDraw built-in) 

768K (256 for internal and 512 for external) 

10 inches (passive-matrix LCD internal or up to 16 
inches external at 8 bit) 

7.1.0 and up 



Internal Systems 

RAM min. and max. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 



4 to 14 MB 
85 ns 
One 
None 
None 

1.5 MB per second 

International 

24 

32-bit clean 

MC68882 built-in 

Built-in 

1024K 

None 



External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 



Internal and external 
1.44K, BOOK, and 400K 
None 

External only 



Centris 660AV 



Serial ports Two 

ADB ports One 

Sound input Mono 

Sound output Stereo 

Network availability LocalTalk 



Centris 660AV 

The Centris 660AV is has built-in support for NTSC, PAL, and SECAM video. The AV 
series introduced a 55 MHz AT&T DSP (digital signal processor) and a DAV connector. 
The DAV allows use of drive audio and video boards that plug directly into the bus struc- 
ture. The AV series was the first Mac to handle television-style video right out of the box. 
See figure 1.24. 




Courtesy of Apple Computer, Inc. 

Fig. 1.24 

Centris 660AV. 

Overview 

Introduction date 
Discontinuation date 
Processor 
Clock speed 



July, 1993 
October, 1993 
68040 
25 MHz 
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Speedometer rating 
MIPS rating 
Display resolution 
Color depth 
VRAM (standard) 
Display size 
Systems supported 



21.0 

22.0 

Card dependent 

Card dependent (32-bit Quickdraw built-in) 
1024K 

Card dependent 
7.1.0 and up 



Internal Systems 

RAM min. and ma.x. 

RAM speed 

RAM slots 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 



8 to 68 MB 
70 ns 
Two 

One (only with PDS to NuBus adapter) 
One 

5.0 MB per second 
International 
86 

32-bit clean 

Built-in 

Built-in 

1024K 

None 



External/Storage Systems 

Hard drive 

Floppy disks readable 
Floppy drive expansion 
CD-ROM (from Apple) 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availability 



Internal and external available 
1.44K, BOOK, and 400K 
None 

Internal available 
Fwo 



One 

Mono 

Stereo 

LocalTalk or Ethernet 



Macintosh Quadra 610 DOS Compatible 

A PDS card with an on-board 25 MHz 80486SX Intel processor enables this Mac to run 
DOS or Windows. It can even act as a Novell network client. But because it lacks support 
for add-on sounds cards like a SoundBlaster, it is useless for many DOS and Windows 
games. On the Mac side, this model is only available with a 68LC040, so it lacks an FPU. 
This model was supplanted by the capabilities of the Power Macs to emulate Windows in 
software. 
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Overview 

Introduction date 
Processor 
Display resolution 
Color depth 
Display size 
Systems supported 

Internal Systems 

RAM min. and max. 

RAM speed and type 

RAM slots 

VRAM (standard) 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 



February, 1994 

25 MHz 68LC040; 25 MHz 80486SX 

Varies 

Varies 

Varies 

System 7.1; DOS 6; Windows 3.1 




4 to 68 MB; plus up to 32 MB of RAM for 486SX 
80 ns DRAM SIMM (72-pin) 

One on DOS card; Two on Mac motherboard 

512K or 1 MB 

None 

68040 PDS (occupied with 486SX card) 

5 MB/sec. 

International 
86 watts 
32-bit 
None 

in 68LC040 



1 MB 
None 



External/Storage Systems 

Hard drive 

Floppy drive 

Floppy drive expansion 

CD-ROM 

Serial ports 

ADB ports 

Sound input 

Sound output 

Network availabililty 



Internal and external 

1.4 MB 

None 

Internal and external 

Two 

Two 

Mono 

Stereo 

LocalTalk and Ethernet 
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Chapter 2 

Macs of Today 



by Tom Negritio 



Attempting to survey the current Macintosh lineup requires quick reflexes and a con- 
stant check of the Apple product lists. Throwing caution to the wind, this chapter tries to 
keep up with the fast pace of innovation. In the past two years, Apple has cranked up the 
product introduction schedule to dizzying speeds, and a given Mac model may only have 
a life as short as a few months to a year. Even when a model remains on the price list, it 
is often quickly superceded by a later model. For example, the Mac LC III was a good deal 
when it debuted in February of 1993, perfect for students and light home office use. Just 
eight months later, Apple introduced the Quadra 605, which had the same form factor, 
cost just a couple of hundred dollars more, and w^as twice as fast. 

The most important change to the current Mac lineup is the introduction of the Power 
Macintosh machines, based on the PowerPC 601 RISC (Reduced Instruction Set Comput- 
ing) processor. The Power Macs come with system software that emulates a 68LC040, so 
that virtually all software written for the 680X0 Macs runs without modification at ap- 
proximately Quadra 605 speeds. Software that has been recompiled for the PowerPC runs 
considerably faster; on Macs that use the 80 MHz 601 chip, speed increases of four to ten 
times are common, especially on floating-point operations. The first vendors to move to 
this recompiled, or native, mode are makers of 3-D rendering software and other prod- 
ucts that need this floating-point speed boost. Apple has promised to move the entire 
Macintosh line to the PowerPC processor family within the next two years. 

These Macs are listed in order of their introduction dates. 



Macintosh Quadra 950 



The Quadra 950 is the most expandable Macintosh, with room for four internal SCSI 
devices, 16 RAM slots, one PDS slot (inline with one of the NuBus slots), and five NuBus 
slots. You must remove the huge power supply to access some of the RAM SIMM slots. 
The 950 has dual SCSI busses, so you can add a second, external chain of SCSI peripher- 
als. Like the Quadra 700 and 900, the 950 supports up to 24-bit color on a 16-inch moni- 
tor with the maximum 2 MB of VRAM. The Workgroup Server 95 is based on this model. 
See figure 2.1. 



Computers & Software 




60 



Macs of Today 




Fig. 2.1 

The Quadra 950's tower design and excellent expandability make it a favorite platform for high-end 
graphics inavens. 



Overview 

Introduction date 

Processor 
Display resolution 
Color depth 
Display size 
Systems supported 



May, 1992 
33-MHz 68040 
Varies 
Varies 
Varies 

System 7.0.1; A/UX 3.0 



Internai Systems 

RAM min. and max. 

RAM speed and type 
RAM slots 
VRAM (standard) 
NuBus slots 
PDS slots 
SCSI transfer rate 
Power supply 



4 to 256 MB 

80 ns DRAM SIMM (30-pin) 
16 

1 MB 

Five 

One 

5 MB/sec. 

International 
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Maximum wattage 


303 watts 


Bus width 


32-bit 


FPU 


in 68040 


MMU 


in 68040 


ROM size 


1 MB 


Memory cache 


None 


External/Storage Systems 

Hard drive 


Internal and external 


Floppy drive size 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


Internal and external 


Serial ports 


Two 


ADB ports 


One 


Sound input 


Mono 


Sound output 


Stereo 


Network availabililty 


LocalTalk and Ethernet 



PowerBook Duo 230 

The 230 is a faster version of the dockable PowerBook Duo 210. Like all Duos, it requires 
a docking adapter to add ADB, SCSI, floppy, or sound ports. See figure 2.2. 



Overview 

Introduction date 


October, 1992 


Processor 


33-MHz 68030 


Display resolution 


640 X 400 


Color depth 


Four-bit gray scale 


Display size 


9.1 inches 


Systems supported 


System 7.1 and up 
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Fig. 2.2 

The PovverBook Duo 230. 

Internal Systems 



RAM min. and max. 


4 to 24 MB 


RAM speed and type 


70 ns DRAM card 


RAM slots 


One 


VRAM (standard) 


None 


NuBus slots 


None 


PDS slots 


PDS docking connector (152-pin), Express Modem slot 


SCSI transfer rate 


1.5 MB/sec. 


Power supply 


International 


Maximum wattage 


25 watts 


Bus width 


32-bit 


FPU 


None 



Workgroup Server 60 
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MMU 


in 68030 


ROM size 


1 MB 


Memory cache 


None 


External/Storage Systems 

Hard drive 


2.5-inch drive 


Floppy drive 


None 


Floppy drive expansion 


Via docking adapter 


CD-ROM 


External 


Serial ports 


One 


ADR ports 


None 


Sound input 


Via docking adapter 


Sound output 


Via docking adapter 


Network availabililty 


LocalTalk 



Workgroup Server 60 

Designed as a file and print server for small-to-mediuin sized workgroups (up to 20 si- 
multaneous users); the AWS 60 comes with built-in Ethernet and AppleShare 4.0 server 
software preloaded on the hard disk. 1'he AWS 60 is based on the Quadra 610. 



Overview 

Introduction date 


March, 1993 


Processor 


25-MHz 68040 


Display resolution 


Varies 


Color depth 


Varies 


Display size 


Varies 


Systems supported 


System 7.1; A/UX 3.0.1 


Internal Systems 

RAM min. and max. 


4 to 68 MB 


RAM speed and type 


80 ns DRAM SIMM (72-pin) 


RAM slots 


Two 


VRAM (standard) 


512K or 1 MB 
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NuBus slots 


68040 PDS or one 7-inch NuBus 


PDS slots 


One 


SCSI transfer rate 


5 MB/sec. 


Power supply 


International 


Maximum wattage 


86 watts 


Bus width 


32-bit 


FPU 


in 68040 


MMU 


in 68040 


ROM size 


1 MB 


Memory cache 


None 


External/Storage Systems 

Hard drive 


Internal and external 


Floppy drive 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


Internal and external 


Serial ports 


Two 


ADB ports 


Two 


Sound input 


Mono 


Sound output 


Stereo 


Network availabililty 


LocalTalk and Ethernet 



Workgroup Server 80 

The AWS 80 is built on the Quadra 800 "mini-tower" chassis. It is designed for medium- 
sized workgroups, where up to 40 simultaneous users may be reading and writing to the 
file server. Like the AWS 60, it comes with AppleShare 4.0 file and print server software 
preinstalled. Some configurations come with a DAT (digital audio tape) backup tape drive 
and Dantz Development Corporation's Retrospect Remote backup software. 



Overview 

Introduction date 


March, 1993 


Processor 


33-MHz 68040 processor 


Display resolution 


Varies 
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Color depth 
Display size 
Systems supported 

Internal Systems 

RAM min. and max. 

RAM speed and type 

RAM slots 

VRAM (standard) 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 

External/Storage Systems 

Hard drive 

Floppy drive 

Floppy drive expansion 

CD-ROM 

Serial ports 

ADB ports 

Sound input 

Sound output 

Network availabililty 



Varies 

Varies 

System 7.1; A/UX 3.0.1 
8 to 136 MB 

60 ns DRAM SIMM (72-pin) 
Four 

512K or 1 MB 

Three 

One 

5 MB/sec. 

International 
200 watts 
32-bit 
in 68040 
in 68040 
1 MB 
None 

Internal and external 

1.4 MB 

None 

Internal and external 

Two 

Two 

Mono 

Stereo 

LocalTalk and Ethernet 



I 
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Workgroup Server 95 

Based on the Quadra 950, the AWS 95 can handle large (up to 60 simultaneous users) 
workgroups. Designed for top speeds, the AWS 95 has several unusual features for Macin- 
tosh computers. It uses parity DRAM and it comes with a special PDS card that contains a 
high-speed DMA (Direct Memory Access) SCSI port and a 128K (expandable to 512K) 
Level 2 memory cache. Between the internal, external, and PDS SCSI chains, the AWS 95 
can handle up to an amazing 20 SCSI devices. The AWS 95's operating system is A/UX, 
Apple's implementation of the multitasking UNIX operating system. System administra- 
tors who have AWS 95's will have to learn some UNIX to work with the server properly. 
The preinstalled AppleShare Pro is the A/UX version of the file and print server software. 
System software and file server software comes on a CD-ROM. Dantz Development 
Corporation's Retrospect Remote for A/UX backup software is included with configura- 
tions that include a DA'f backup drive. 

Overview 

Introduction date March, 1993 

Processor 33-MHz 68040 



Display resolution Varies 

Color depth Varies 

Display size Varies 

Systems supported A/UX 3.1 



Internal Systems 

RAM min. and max. 

RAM speed and type 

RAM slots 

VRAM (standard) 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memor>^ cache 



16 to 256 MB 

80 ns DRAM SIMM (30-pin) 
16 

1 MB 
Four 

One (occupied) 

5 MB/sec. 

International 
303 watts 
32-bit 
in 68040 
in 68040 
1 MB 

128K to 512K (on PDS card) 
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External/Storage Systems 

Hard drive 

Floppy drive 

Floppy drive expansion 

CD-ROM 

Serial ports 

ADB ports 

Sound input 

Sound output 

Network availabililty 



Internal and external 

1.4 MB 

None 

Internal and external 

Fwo 

One 

Mono 

Stereo 

LocaTFalk and Ethernet 



PowerBook 145B 

This version of the PowerBook 145 was redesigned to lower production costs, but it is 
identical in features and performance to the PowerBook 145. Like many Performa 
computers, it comes with system software preinstalled on the hard disk, but no system 
software floppy disks. It's the only shipping all-in-one PowerBook to lack a video-out 
connector; you can't hook it up to an external monitor. Now the lowest-priced Apple 
notebook computer (about $1,200), the 145B is one of the two remaining survivors of 
the 100-series PowerBooks (the other is the PowerBook 165). See figure 2.3. 




Fig. 2.3 

The PowerBook 145B is the low end of the shipping PowerBook line. 
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Overview 

Introduction date 


June, 1993 


Processor 


25-MHz 68030 


Display resolution 


640 X 400 


Color depth 


Black and white 


Display size 


9.8 inches 


Systems supported 


System 7.0.1 


Internal Systems 

RAM min. and max. 


4, 6, or 8 MB 


RAM speed and type 


100 ns PSRAM card 


RAM slots 


One 


VRAM (standard) 


None 


NuBus slots 


None 


PDS slots 


None 


SCSI transfer rate 


1.5 MB/sec. 


Power supply 


International 


Maximum wattage 


1 7 watts 


Bus width 


32-bit 


FPU 


None 


MMU 


in 68030 


ROM size 


1 MB 


Memory cache 


None 


External/Storage Systems 

Hard drive 


2.5-inch drive and external 


Floppy drive 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


External 


Serial ports 


Two 


ADB ports 
Sound input 


One 

Mono 



Mono 
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Sound output 
Network availabililty 



Stereo 

Locallalk 




Macintosh Quadra 660AV, Macintosh 
Centris 660AV 

Built in the same form factor as the Quadra 610 and billed as a platform for multimedia 
production, the Quadra 660AV incorporates Apple's AV Technologies. These include 
composite video and S-video input and output, stereo recording and output, and user- 
independent speech recognition with Apple's Plain I'alk software. Plain Falk also lets your 
Mac talk back to you with text-to-speech capabilities (though it has a very strange ac- 
cent). The 660AY also introduced the GeoPort, a new serial port architecture that allows 
the Mac to connect (via the optional GeoPort Adaj)ter) to phone lines with the GeoPort 
and Apple's Express Modem software acting as a fax or data modem. The Mac can also 
act like a telephone answering machine with the ApplePhone software. Powering these 
features is a 55 MHz AT&l' DSP (Digital Signal Processor) chip on the 660AV's 
motherboard. Phe 660AV also introduced the DAV (digital audio-video) slot, which was 
supposed to allow for high-speed A/V input. Because it was only included with the 
660AV and the companion Quadra 840AV, very few third-party manufacturers supported 
the DAV slot, and future products using the slot are unlikely. Phe Quadra 660AV was 
introduced as the Centris 660AV and underwent a name change when Apple discontin- 
ued the Centris name. See figure 2.4. 




Fig. 2.4 

The Quadra 660AV offers a low-cost introduction to .Apple's AV Technologies. 
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Macs of Today 



Overview 

Introduction date 


July, 1993 


Processor 


25-MHz 68040 


Display resolution 


Varies 


Color depth 


Varies 


Display size 


Varies 


Systems supported 


System 7.1 


Internal Systems 

RAM min. and max. 


8 to 68 MB 


RAM speed and type 


70 ns DRAM SIMM (72-pin) 


RAM slots 


1 wo 


VRAM (standard) 


I MB 


NuBus slots 


68040 PDS or one 7-inch NuBus 


PDS slots 


One 


SCSI transfer rate 


5 MB/sec. 


Power supply 


International 


Maximum wattage 


86 watts 


Bus width 


32-bit 


FPU 


in 68040 


MMU 


in 68040 


ROM size 


2 MB 


Memory cache 


None 


External/Storage Systems 

Hard drive 


Internal and e.xternal 


Floppy drive 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


Internal and external 


Serial ports 


Two (one GeoPort) 


ADB ports 


One 


Special ports 


S-video in and out, composite video in and out 
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Sound input Stereo 

Sound output Stereo 

Network availabililty LocalTalk and Ethernet 



Macintosh Quadra 840AV 

A big brother to the Quadra 660AV, the Quadra 840AV is built in the Quadra 800-style 
mini-tower chassis. The 840AV includes the same AV 'Pechnologies features as its sibling, 
but with a faster 66 MHz DSP chip. Because of its 40 MHz processor, the 840AV is the 
fastest 68040-based Mac. The two AV Macs also were the first Macs to include SCSI Man- 
ager 4.3 in ROM, which allows for faster SCSI transfers. The combination of fast SCSI and 
fast processor make the 840AV a favorite of desktop video users. The two AV Macs' inter- 
nal video are able to display 24-bit color on up to a 17-inch monitor with their full 
complement of 2 MB of VRAM. See figure 2.5. 




Fig. 2.5 

The Quadra 840AV is the fastest 68040-based Macintosh. 



Overview 

Introduction date 

Processor 
Display resolution 
Color depth 
Display size 
Systems supported 



July, 1993 
40-MHz 68040 
Varies 
Varies 
Varies 
System 7.1 



Computers & Software 





72 



Macs of Today 



Internal Systems 

RAM min. and max. 


8 to 128 MB 


RAM speed and type 


60 ns DRAM SIMM (72-pin) 


RAM slots 


Four 


VRAM (standard) 


1 MB 


NuBus slots 


Three 


PDS slots 


One DAV; no 68040 PDS 


SCSI transfer rate 


5 MB/sec. 


Power supply 


International 


Maximum wattage 


200 watts 


Bus width 


32-bit 


FPU 


in 68040 


MMU 


in 68040 


ROM size 


2 MB 


Memory cache 


None 


Extemal/Storage Systems 

Hard drive 


Internal and external 


Floppy drive 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


Internal and external 


Serial ports 


Two (one GeoPort) 


ADB ports 


One 


Special ports 


S-video in and out, composite video in and out 


Sound input 


Stereo 


Sound output 


Stereo 


Network availabililty 


LocalTalk and Ethernet 



PowerBook 165 

An upgraded PowerBook 160 with a faster 68030 processor. Advantages over the 
PowerBook 145B include better speed, a gray-scale display, and a video output port 
that allows the 165 to hook up to an external monitor. 
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Overview 

Introduction date 


August, 1993 


Processor 


33-MHz 68030 


Display resolution 


640 X 400 


Color depth 


Four-bit gray scale 


Display size 


9.8 inches 


Systems supported 


System 7. 1 


Internal Systems 

RAM min. and max. 


4 to 14 MB 


RAM speed and type 


85 ns PSRAM card 


RAM slots 


One 


VRAM (standard) 


512K 


Slots 


Modem slot 


PDS slots 


None 


SCSI transfer rate 


1.5 MB/sec. 


Power supply 


International 


Maximum wattage 


17 watts 


Bus width 


32-bit 


FPU 


None 


MMU 


in 68030 


ROM size 


1 MB 


Memory cache 


None 


External/Storage Systems 

Ward drive 


2.5-inch drive or external 


Floppy drive 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


External 


Serial ports 
ADB ports 


Two 

One 



One 
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Sound input Mono 

Sound output Stereo 

Network availabililty LocalTalk 



Performa 410 

A Performa 400 with bundled 14-inch diagonal, 0.39-inch dot pitch VGA display and a 
fax-modem; sold through mass merchandisers (such as Wal-Mart) and Apple catalogs. 
Equivalent to a Macintosh LC 11. Like the LC II, the Performa 410 has 4 MB of RAM sol- 
dered to the mother board, and can take 1, 2, or 4 MB SIMMs in its two RAM SIMM slots. 
However, because of a limited system architecture, the 410 only recognizes a maximum 
of 10 MB of RAM. So if you install two 4 MB SIMMs, you only get a total of 10 MB, not 
12 MB of RAM. 



Overview 

Introduction date 

Processor 

Display resolution 
(std. display) 

Color depth 

Display size (std. display) 
Systems supported 



October, 1993 
16-MHz 68030 
640 X 480 

Varies 
14 inches 
System 7. 1 P4 



Internal Systems 

RAM min. and max. 

RAM speed and type 
RAM slots 
VRAM (standard) 
NuBus slots 
PDS slots 
SCSI transfer rate 
Power supply 
Maximum wattage 
Bus width 
FPU 



4 to 10 MB 

80 ns DRAM SIMM (30-pin) 

Two 

512K 

None 

One LC slot (96-pin) 

1.5 MB/sec. 

International 
50 WMtts 
32-bit 
None 



MMU 



in 68030 



Performa 460, Performa 466, Performa 467 
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ROM size 


512K 


Memory cache 


None 


'nal/Storage Systems 


Hard drive 


80 MB hard disk 


Floppy drive 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


External 


Serial ports 


Two 


ADB ports 


One 


Sound input 


Mono 


Sound output 


Mono 


Network availabililty 


LocalTalk 



Performa 460, Performa 466, 

Performa 467 

Three almost-identical variations on the theme of the Performa 450 (LC III) with a faster 
33 MHz 68030 processor. The three models differ in size of the included hard disk, in 
bundled productivity and utility software, and the bundled monitor. The 460 and 466 
have 120 MB and 160 MB hard disks respectively, and come with a 14-inch diagonal, 
.39-inch dot pitch VGA monitor. The 467 has a 120 MB hard disk and a slightly better 
14-inch diagonal, .29-inch dot pitch VGA monitor. All three include a low-end (2400 bps 
data/9600 bps fax) fax modem and fax software. These machines are sold through gen- 
eral merchandisers such as Wal-Mart, electronics stores such as Circuit City, and office 
supply stores such as Office Depot. 



Overview 

Introduction date 

Processor 

Display resolution 
(std. display) 

Color depth 

Display size (std. display) 
Systems supported 



October, 1993 
33-MHz 68030 
640 X 480 

Varies 
14 inches 
System 7.1P3 
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Internal Systems 

RAM min. and max. 


4 to 36 MB 


RAM speed and type 


80 ns DRAM SIMM (72-pin) 


RAM slots 


Fwo 


VRAM (standard) 


512K 


NuBus slots 


None 


PDS slots 


One LC slot (114-pin) 


SCSI transfer rate 


1.5 MB/sec. 


Power supply 


International 


Maximum wattage 


50 watts 


Bus width 


32-bit 


FPU 


68882 (optional) 


MMU 


in 68030 


ROM size 


1 MB 


Memory cache 


None 


External/Storage Systems 

Hard drive 


120 to 160 MB hard disk or external 


Floppy drive 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


External 


Serial ports 


1 wo 


ADB ports 


One 


Sound input 


Mono 


Sound output 


Mono 


Network availabililty 


LocalTalk 



Macintosh Quadra 605, Macintosh LC 475, 
Performa 475, Performa 476 

The lowest-cost Macs with a 68040 processor, they use the 68LC040, which lacks a 
floating-point unit (FPU). Ethernet can be added via an expansion card in the PDS slot. 
The Quadra 605 version is packaged for business, the LC 475 for education, and the two 
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Performa configurations are for home use. Internally, all four machines are identical. The 
Performas come with a fax modem, 14-inch diagonal .29-inch dot pitch VGA monitor, 
and have 160 MB (Performa 475) or 230 MB (Performa 476) hard disks. See figure 2.6. 





Fig. 2.6 

The low end of the Quadra line, the Quadra 605 is an excellent choice for home offices, small 
businesses, and college students. 

Overview 

Introduction date 

Processor 



October, 1993 
25-MHz 68LC040 



Display resolution 
Color depth 
Display size 
Systems supported 



640 X 480 (with std. Performa display) 
Varies 

14 inches (with std. Performa display) 

System 7.1 (Quadra and LC 475); System 
7.1P3 (Performas) 



Internal Systems 

RAM min. and max. 

RAM speed and type 
RAM slots 
VRAM (standard) 
NuBus slots 



4 to 36 MB 

80 ns DRAM SIMM (72-pin) 
One 



512K 

None 
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PDS slots 


One LC slot (114-pin) 


SCSI transfer rate 


5 MB/sec. 


Power supply 


International 


Maximum wattage 


30 watts 


Bus width 


32-bit 


FPU 


None 


MMU 


in 68LC040 


ROM size 


1 MB 


Memory cache 


None 


External/Storage Systems 

Hard drive 


80 to 230 MB hard disk or external 


Floppy drive 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


External 


Serial ports 


Two 


ADB ports 


One 


Sound input 


Mono 


Sound output 


Stereo 


Neh\^ork availabililty 


LocalTalk 



Macintosh LC SSO, Performa 550, 

Performa 550CD, Performa 560 

An LC III with a faster processor, built into a one-piece case with a 14-inch Trinitron 
color monitor. This is the machine that the Color Classic should have been. The ma- 
chine has built-in stereo speakers, a built-in microphone mounted on the front, and can 
accommodate an internal CD-ROM drive as well as a hard disk. The LC version is sold 
only through educational channels. Performa models include bundled productivity soft- 
ware and are sold through electronics stores and general merchandisers. 



Overview 

Introduction date 


October, 1993 


Processor 


33-MHz 68030 


Display resolution 


640 X 480 
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Color depth 


Varies 


Display size 


14 inches 


Systems supported 


System 7.1 (LC); System 7. IPS (Performa)* 


Internal Systems 

RAM min. and max. 


4 to 36 MB 


R.AM speed and type 


80 ns DILAM SIMM (72-pin) 


RAM slots 


One 


VRAM (standard) 


512 or 1MB 


NuBus slots 


None 


PDS slots 


One LC slot (1 14-pin) 


SCSI transfer rate 


1.5 MB/sec. 


Power supply 


International 


Maximum wattage 


60 watts 


Bus width 


32-bit 


FPU 


68882 (optional) 


MMU 


in 68030 


ROM size 


1 MB 


Memory cache 


None 


External/Storage Systems 

Hard drive 


120 to 160 MB hard disk or external 


Floppy drive 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


Internal or external 


Serial ports 


Two 


ADB ports 


Two 


Sound input 


Mono 


Sound output 


Stereo 


Network availabililty 


LocalTalk 
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Macintosh Quadra 610 

An upgraded Centris 610 with a faster processor and a name change; the Centris name 
was eliminated in favor of Quadra because Apple found consumers confused between the 
two lines based on the 68040 processor. An adapter can be plugged into the 68040 PDS 
slot, allowing the Quadra 610 to use NuBus cards, as long as those cards are no longer 
than 7 inches. The Workgroup Server 60 is based on this model. Some configurations 
come with a 68LC040 processor, which lacks an FPU (floating point unit). See figure 2.7. 




Fig. 2.7 

The Quadra 610 is the lowest-cost Mac that includes built-in Kthernet. 



Overview 

Introduction date 

Processor 
Display resolution 
Color depth 
Display size 
Systems supported 



October, 1993 
25-MHz 68040 
Varies 
Varies 
Varies 

System 7.1; A/UX 3.0.1 



Internal Systems 

RAM min. and max. 4 to 68 MB 

RAM speed and type 80 ns DRAM SIMM (72-pin) 



Macintosh Quadra 650 
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RAM slots 
VRAM (standard) 
NuBus slots 
PDS slots 
SCSI transfer rate 
Power supply 
Maximum wattage 
Bus width 
FPU 
MMU 
ROM size 
Memory cache 

External/Storage Systems 

Hard drive 

Floppy drive 

Floppy drive expansion 

CD-ROM 

Serial ports 

ADB ports 

Sound input 

Sound output 

Network availabililty 



Two 

512K or 1 MB 

68040 PDS or One 7-inch NuBus 
One 

5 MB/sec. 

International 
86 watts 
32-bit 

in 68040 on most configurations 
in 68040 
1 MB 
None 

Internal and external 

1.4 MB 

None 

Internal and external 

Two 

One 

Mono 

Stereo 

LocalTalk and Ethernet 



Macintosh Quadra 650 

An upgraded Centris 650 with a faster processor and a name change. All Quadra 650 
configurations include built-in Ethernet. See figure 2.8. 




Computers & Software 




82 



Macs of Today 




Fig. 2.8 

The three-slot Quadra 650 is an excellent midrange Mac, and is the lowest member of the line that 
can handle full-sized NuBus cards. 



Overview 

Introduction date 

Processor 
Display resolution 
Color depth 
Display size 
Systems supported 



October, 1993 
33-MHz 68040 
Varies 
Varies 
Varies 

System 7.1; A/UX 3.0.1 



Internal Systems 

RAM min. and max. 

RAM speed and type 
RAM slots 
VRAM (standard) 
NuBus slots 
PDS slots 
SCSI transfer rate 
Power supply 



8 to 136 MB 

80 ns DRAM SIMM (72-pin) 
Pour 

512K or 1 MB 

Three 

One 

5 MB/sec. 

International 



Macintosh TV 
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Maximum wattage 


112 watts 


Bus width 


32-bit 


FPU 


in 68040 


MMU 


in 68040 


ROM size 


1 MB 


Memory cache 


None 


'nal/Storage Systems 


Hard drive 


Internal and external 


Floppy drive 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


Internal and external 


Serial ports 


Two 


ADB ports 


Two 


Sound input 


Mono 


Sound output 


Stereo 


Network availabililty 


LocalTalk and Ethernet 



Macintosh TV 

An odd hybrid, this Mac was apparently produced as a technology showcase. It was a 
combination of a LC 550 with a cable-ready television, complete with remote control. A 
160 MB hard disk and CD-ROM drive was included, and video and audio inputs let you 
plug in a VCR or video game machine. Built-in stereo speakers provided clear sound for 
either Mac games or soap operas. Notable also for its nifty black case, the Macintosh TV 
was sold only in the U.S. See figure 2.9. 



Overview 

Introduction date 

Processor 
Display resolution 
Color depth 
Display size 
Systems supported 



October, 1993 
32-MHz 68030 
640 X 480 
Varies 
14 inches 
System 7.1 




Computers Sc Software 



84 



Macs of Today 




Fig. 2.9 

The Macintosh T\''s identity crisis was short lived. 



Internal Systems 

RAM min. and max. 

RAM speed and t}pe 

RAM slots 

VRAM (standard) 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 



5 to 8 MB 

80 ns DRAM SIMM (72-pin) 

One 

512K 

None 

None 

1.5 MB/sec. 

International 
60 watts 
32-bit 
None 
in 68030 
1 MB 



None 
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External/Storage Systems 

Hard drive 

Floppy drive 

Floppy drive expansion 

CD-ROM 

Serial ports 

ADB ports 

Special ports 

Sound input 

Sound output 

Network availabililty 



160 MB hard disk or external 

1.4 MB 

None 

Internal or external 

Fwo 

Two 

RCA video in, RCA R&L in, coaxial video in 

Stereo 

Stereo 

LocalTalk 




Power Macintosh 6100/60 

The entry-level machine of the initial PowerPC-based Mac family, the 6100/60 has lim- 
ited expansion. It uses a PowerPC 601 RISC processor running at 60 MHz, hence the 
'760" suffix to the name. Instead of using VRAM, it uses motherboard RAM for video 
display. Like all the Power Macs, the 6100/60 also supports MS-DOS and Windows 3.1 
applications when using Insignia Solutions' SoftWindows emulation software. 
SoftWindows requires a Power Mac with at least 16 MB of RAM. All Power Macs have two 
GeoPorts and support Apple's PlainTalk speech recognition technolog}% and the 
PowerPC processor is powerful enough so that a separate DSP chip is unnecessary in 
order to use speech commands. All Power Macs include built-in Ethernet. The 6100/60 
and 6100/60AV use the Quadra 610 case design, and logic board upgrades are available 
to upgrade Centris and Quadra 610 to this model. The Workgroup Serv^er 6150 is also 
based on this model. 



Overview 

Introduction date 

Processor 
Display resolution 
Color depth 
Display size 
Systems supported 



March. 1994 

60-MHz PowerPC 601 

Varies 

Varies 

Varies 

System 7.1.2 
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Internal Systems 

RAM min. and max. 


8 to 72 MB 


RAM speed and type 


80 ns DRAM SIMM (72-pin) 


RAM slots 


Two 


VRAM (standard) 


None 


NuBus slots 


One 7-inch NuBus (with PDS adapter) 


PDS slots 


One 


SCSI transfer rate 


5 MB/sec. 


Power supply 


International 


Maximum wattage 


86 watts 


Bus width 


64-bit 


FPU 


in PowerPC 


MMU 


in PowerPC 


ROM size 


4 MB 


Memory cache 


256K optional 


External/Storage Systems 

Hard drive 


Internal and external 


Floppy drive 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


Internal and external 


Serial ports 


Two GeoPort 


ADB ports 


One 


Sound input 


Stereo 


Sound output 


Stereo 


Network availabililty 


LocalTalk and Ethernet 



Power Macintosh 6100/60AV 

A Power Mac 6100 with an AV PDS card that provides video-in and video-out features. 
You can capture QuickTime movies directly from any S-video source. The AV card occu 
pies the lone PDS slot, so this machine cannot use a NuBus card. 
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Overview 

Introduction date 

Processor 
Display resolution 
Color depth 
Display size 
Systems supported 

Internal Systems 

RAM min. and max. 

RAM speed and type 

RAM slots 

VRAM (standard) 

NuBus slots 

PDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 

External/Storage Systems 

Hard drive 

Floppy drive 

Floppy drive expansion 

CD-ROM 

Serial ports 

ADB ports 

Special ports 



March, 1994 

60-MHz PowerPC 601 

Varies 

Varies 

Varies 

System 7.1.2 
8 to 72 MB 

80 ns DRAM SIMM (72-pin) 
Two 

2 MB on AV card 
None 

One (occupied with AV card) 
5 MB/sec. 

International 
86 watts 
64-bit 
in PowerPC 
in PowerPC 
4 MB 

256K optional 

Internal and external 

1.4 MB 

None 

Internal and external 
1 wo GeoPort 
One 




S-video in and out 
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Sound input 


Stereo 


Sound output 


Stereo 


Network availabililty 


LocalTalk and Ethernet 



Power Macintosh 7100/66 

The Power Macintosh 7100/66 is a mid-range Power Mac, with three full-size NuBus 
expansion slots. It's a little faster than the Power Macintosh 6100/60. This machine uses 
both DRAM and VRAM-based video. The VRAM-based video is mounted on a card in the 
PowerPC 601 PDS slot, and is faster than the DRAM-based video from the motherboard. 
Both video sources can be used simultaneously, so that you can use two monitors with- 
out having to purchase a separate video card. The 7100/66 and 7100/66AV use the 
Quadra 650 case design, and logic board upgrades are available to upgrade llvx, Centris, 
and Quadra 650 machines to this model. 



Overview 

Introduction date 


March, 1994 


Processor 


66-MHz PowerPC 601 


Display resolution 


Varies 


Color depth 


Varies 


Display size 


Varies 


Systems supported 


System 7.1.2 


Internal Systems 

RAM min. and max. 


8 to 136 MB 


RAM speed and type 


80 ns DRAM SIMM (72-pin) 


RAM slots 


Four 


VRAM (standard) 


1 or 2 MB 


NuBus slots 


Three 


PDS slots 


601 PDS (occupied with VRAM card) 


SCSI transfer rate 


5 MB/sec. 


Power supply 


International 


Maximum wattage 


112 watts 


Bus width 
FPU 


64-bit 

in PowerPC 



in PowerPC 
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MMU 


in PowerPC 


ROM size 


4 MB 


Memory cache 


256K optional 


Externai/Storage Systems 

Hard drive 


Internal and external 


Floppy drive 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


Internal and external 


Serial ports 


Two GeoPort 


ADB ports 


One 


Sound input 


Stereo 


Sound output 


Stereo 


Network availabililty 


l.ocalTalk and Ethernet 



Power Macintosh 7100/66AV 

A Power Mac 7100 with a PDS card that provides S video-in and S video-out features, as 
well as composite video in and out. 



Overview 

Introduction date 


March, 1994 


Processor 


66-MHz PowerPC 601 


Display resolution 


Varies 


Color depth 


Varies 


Display size 


Varies 


Systems supported 


.System 7.1.2 


Internal Systems 

RAM min. and max. 


8 to 136 MB 


RAM speed and type 


80 ns DRAM SIMM (72-pin) 


RAM slots 


Four 


VRAM (standard) 


2 MB 


NuBus slots 


Fhree 
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PDS slots 

SCSI transfer rate 

Power supjDly 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memoty cache 

External /Storage Systems 

Hard drive 

Floppy drive 

Floppy drive expansion 

CD-ROM 

Serial ports 

ADB ports 

Special ports 

Sound input 

Sound output 

Network availabililty 



601 PDS (occupied with AV card) 
5 MB/sec. 

International 
325 watts 
64-bit 

in PowerPC 
in PowerPC 
4 MB 

256K optional 

Internal and external 

1.4 MB 

None 

Internal and external 
Fwo GeoPort 
One 

S-vidco in and out 

Stereo 

Stereo 

LocalTalk and Ethernet 



Power Macintosh 8100/80 

Fhe high end of the initial Power Mac family, with superior storage capabilities and per- 
formance. About twice as fast as the Power Mac 6100/60. Like the 7100/66, you can run 
two monitors simultaneously without a separate video card. The 8100 series comes with 
a 256K Level 2 cache standard. The 8100/80 and 8100/80AV use the Quadra 800 case 
design, and logic board upgrades arc available to upgrade Quadra 800 machines to this 
model. The Workgroup Server 8150 is also based on this model. 

Overview 

Introduction date March, 1994 

Processor 80-MHz PowerPC 601 

Display resolution 



Varies 



Power Macintosh 8100/80 
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Color depth 


Varies 


Display size 


Varies 


Systems supported 


System 7.1.2 


Internal Systems 

RAM min. and max. 


8 to 264 MB 


RAM speed and type 


80 ns DRAM SIMM (72-pin) 


RAM slots 


Uight 


VRAM (standard) 


2 or 4 MH 


NuBus slots 


Fhree 


PDS slots 


601 PDS (occupied with VRAM card) 


SCSI transfer rale 


5 MB/sec. 


Power supply 


International 


Maximum wattage 


200 watts 


Bus width 


64-bit 


FPU 


in PowerPC 


MMU 


in PowerPC 


ROM size 


4 MB 


Memory cache 


256K 


External/Storage Systems 

Hard drive 


Internal and external 


Floppy drive 


1 .4 MB 


Floppy drive expansion 


None 


CD-ROM 


Internal and external 


Serial ports 


Fwo GeoPort 


.ADB ports 


One 


Sound input 


Stereo 


Sound output 


Stereo 


Network availabililty 


LocalTalk and Ethernet 
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Power Macintosh 8100/80AV 

A Power Mac 8100 with a PDS card that provides S video-in and S video-out features, as 
well as composite video in and out. 



Overview 

Introduction date 


March, 1994 


Processor 


80-MHz PowerPC 601 


Display resolution 


Varies 


Color depth 


Varies 


Display size 


Varies 


Systems supported 


System 7. 1 .2 


Internal Systems 

RAM min. and max. 


8 to 264 MB 


RAM speed and type 


80 ns DRAM SIMM (72-pin) 


RAM slots 


Tight 


VRAM (standard) 


2 MB 


NuBus slots 


Three 


PDS slots 


601 PDS (occupied with AV card) 


SCSI transfer rate 


5 MB/sec. 


Power supply 


International 


Maximum wattage 


200 watts 


Bus width 


64-bit 


FPU 


in PowerPC 


MMU 


in PowerPC 


ROM size 


4 MB 


Memory cache 


256K 


External/Storage Systems 

Hard drive 


Internal and external 


Floppy drive 


1.4 MB 


Floppy drive expansion 
CD-ROM 


None 

Internal and external 



Internal and external 



Macintosh LC 575, Performa 575, Performa 577, Performa 578 
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Serial ports 
ADB ports 
Special ports 
Sound input 
Sound output 
Network availabililty 



Two GeoPort 
One 

S-video in and out 

Stereo 

Stereo 

Locai ralk and Ethernet 



Macintosh LC 575, Performa 575, 

Performa 577, Performa 578 

More Macs with built-in 14-inch Trinitron monitors, this time based on the 68LC040 
processor. I hey also have a ''communications slot" on the motherboard, leaving the PDS 
slot open for an Ethernet card. The LC 575 is sold in the education market, with the 
Performas intended for home offices. I'he Performa versions include CD-ROM drives, fax 
modems, and bundled productivity software. Hard disk sizes vary among models, from 
160 MB (LC 575) to 250 MB (Performa 575) to 320 MB (Performa 577 and 578). 



Overview 

Introduction date 

Processor 
Display resolution 
Color depth 
Display size 
Systems supported 



April, 1994 
33-MHz 68LC040 
640 X 480 
Eight or sixteen bit 
14 inches 

System 7.1 (LC) System 7. IP (Performa) 



Internal Systems 

RAM min. and max. 

RAM speed and type 
RAM slots 
VRAM (standard) 
NuBus slots 
PDS slots 
Special slots 
SCSI transfer rate 
Power supply 



5 to 36 MB 

80 ns DRAM SIMM (72-pin) 
One 

512K or 1 MB 
None 

One LC slot (1 14-pin) 
Communications slot 
5 MB/sec. 

International 



I 
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Maximum wattage 


60 watts 


Bus width 


32-bit 


FPU 


None 


MMU 


in 68LC040 


ROM size 


1 MB 


Memory cache 


None 


External/Storage Systems 

Hard drive 


160 to 320 MB hard disk or external 


Floppy drive 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


Internal and external 


Serial ports 


1'wo 


ADB ports 


One 


Sound input 


Mono 


Sound output 


Stereo 


Network availabililty 


LocalTalk 



Workgroup Server 6150 

The Workgroup Server 6150 is based on the Power Macintosh 6100, bundled with 
AppleShare 4.0.2 server software. It includes bundled RAID software for data reliability. 
Because AppleShare 4.0.2 is running under the 68040 emulator, the AWS 6150 is no 
faster than the AWS 60. Fhis should change once AppleShare and the AppleTalk protocol 
stack are rewritten in native PowerPC code. I his server includes a CD-ROM drive. 



Overview 

Introduction date 


April, 1994 


Processor 


60-MHz PowerPC 601 


Display resolution 


Varies 


Color depth 


Varies 


Display size 


Varies 


Systems supported 


System 7.1.2 



Workgroup Server 81 50 



95 



Internal Systems 

RAM min. and max. 


8 to 72 MB 


RAM speed and type 


80 ns DRAM SIMM (72-pin) 


Ri^M slots 


Fwo 


VR.AM (standard) 


None 


NuBus slots 


One 7-iiich NuBus (with PDS adapter) 


PDS slots 


One 


SCSI transfer rate 


5 MB/sec. 


Power suj^ply 


International 


Maximum wattage 


86 watts 


Bus width 


64-bit 


PPU 


in PowerPC 


MMU 


in PowerPC 


ROM size 


4 MB 


Memory cache 


256K 


External/Storage Systems 

Hard drive 


Internal and external 


I* loppy drive 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


Internal or external 


Serial ports 


Fwo Geo Port 


ADB ports 


One 


Sound input 


Stereo 


Sound output 


Stereo 


Network availabililty 


LocaFFalk and Ethernet 



Workgroup Server 8150 

Based on the Power Macintosh 8100, bundled with AppleShare 4.0.2 server software. 
Includes bundled RAID software for data reliability. Because AppleShare 4.0.2 is running 
under the 68040 emulator, the AWS 8150 is no faster than the AWS 80. This should 
change once AppleShare and the AppleTalk protocol stack are rewritten in native 
PowerPC code. Includes a CD-ROM drive and a DAT drive for backup. Also includes 
Retrospect Remote backup software. 
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Overview 

Introduction date 


April, 1994 


Processor 


80-MHz PowerPC 601 


Display resolution 


Varies 


Color depth 


Varies 


Display size 


Varies 


Systems supported 


System 7.1.2 


Internal Systems 

RAM min. and max. 


8 to 264 MB 


RAM speed and type 


80 ns DRAM SIMM (72-pin) 


RAM slots 


Eight 


VRAM (standard) 


None 


NuBus slots 


riiree 


PDS slots 


601 PDS 


SCSI transfer rate 


5 MB/sec. 


Power supply 


International 


Maximum wattage 


200 watts 


Bus width 


64-bit 


PPU 


in PowerPC 


MMU 


in PowerPC 


ROM size 


4 MB 


Memory cache 


256K 


External/Storage Systems 

1 lard drive 


Internal and external 


Floppy drive 


1.4 MB 


I-loppy drive expansion 


None 


CD-ROM 


Internal or external 


Serial ports 
ADB ports 


Fwo GeoPort 
One 



One 
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Sound input 
Sound output 
Network availabililty 



Stereo 

Stereo 

LocalTalk and Ethernet 




Workgroup Server 9150 

A new Power Macintosh using the Quadra 950 tower-style case. Phe most expandable 
PowerPC-based Mac, with room for five internal .^^.5-inch SCSI devices. 'Pwo SCSI busses 
allow for a total of 12 SCSI peripherals, and there are four Nulkis slots. I he AWS 9150 is 
bundled with AppleShare 4.0.2 server software, and includes bundled R.AID software for 
data reliability. Because AppleShare 4.0.2 is running under the 68040 emulator, the AWS 
9150 is no faster than the AWS 95. This should change once AppleShare and the 
Apple Palk protocol stack are rewritten in native PowerPC code. Includes a CD-ROM drive 
and a DAT drive for backup. Also includes Retrospect Remote backup software. 



Overview 

Introduction date 

Processor 
Display resolution 
Color depth 
Display size 
Systems supported 



April, 1994 

80-MI Iz PowerPC 601 

Varies 

Varies 

Varies 

System 7.1.2 



Internal Systems 

RAM min. and max. 

RAM speed and type 
RAM slots 
VRAM (standard) 
NuBus slots 
PDS slots 
SCSI transfer rate 
Power supply 
Maximum wattage 
Bus width 
PPU 



16 to 264 MB 

80 ns DRAM SIMM (72-pin) 

Eight 

None 

Four 

One 601 PDS 
5 MB/sec. 

International 
803 watts 
64-bit 



in PowerPC 
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MMU 


in PowerPC 


ROM size 


4 MB 


Memory cache 


512K 


nal/Storage Systems 


Hard drive 


Internal and external 


Floppy drive 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


Internal 


Serial ports 


Two GeoPort 


ADB ports 


One 


Sound input 


Stereo 


Sound output 


Stereo 


Network availabililty 


LocalTalk and Ethernet 



PowerBook 520 

The 500 series of 68LC040-based PovverBooks bring many innovations to the PowerBook 
line. They are the first PovverBooks to have function keys, and the first to use the Apple 
Prackpad, a solid state touchpad that replaces the trackballs found on prior PowerBooks. 
All the 500 series have built-in Ethernet and two battery bays. The notebooks run on 
either one or two batteries; if you don't mind sacrificing half your running time, one of 
the battery bays conceals a 68030 PDS slot. The same bay can be used instead for a card 
cage that uses two Type II or one Type III PCMCIA expansion cards. The 500 series uses 
new Type III NiCad batteries that recharge faster than previous PowerBook batteries. The 
68LC040 processors are on a daughterboard, allowing the 500 series PowerBooks to be 
upgraded to PowerPC when the low-power PowerPC 603 chip becomes available in 1995. 
A built-in microphone and stereo speakers round out the feature list. Adding RAM to the 
500 series is fairly simple; all you need to do is lift out the keyboard. Installing the two- 
piece Global Village PowerPort/Mercury modem (at press time, the only modem avail- 
able) is another matter. Almost complete disassembly of the PowerBook is necessary, 
and is probably best left lo an Apple dealer. I he PowerBook 520 is the low end of the 
68LC040-bascd (no EPU) PowerBook 500 series. It uses a passive-matrix gray-scale dis- 
play. See figure 2.10. 
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Fig. 2.10 

The PowerBook 520 is very capable, but 

Overview 

Introduction date 

Processor 
Display resolution 
Color depth 
Display size 
Systems supported 



comes at a reasonable price (about $2,200). 

May, 1994 
25-MHz 68LC040 
640 X 480 
k'our bit gray scale 
9.5 inches 
System 7.1.1 



Internal Systems 

RAM min. and max. 

RAM speed and type 
RAM slots 
VRAM (standard) 
NuBus slots 
PDS slots 
SCSI transfer rate 
Power supply 
Maximum wattage 



4 to 36 MB 

70 ns DRAM card 

One 

512K 

None 

68030 PDS, modem slot, PCMCIA (optional) 
1.5 MB/sec 
International 
40 watts 
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Bus width 
BPU 
MMU 
ROM size 
Memory cache 

External/Storage Systems 

I lard drive 

Floppy drive 

Floppy drive expansion 

CD-ROM 

Serial ports 

ADB ports 

Sound input 

Sound output 

Network availabililty 



32-bit 

None 

in 68LC040 
2 MB 
None 

160 MB hard disk or external 

1.4 MB 

None 

Fxternal 

One 

One 

Mono 

Stereo 

LocalTalk and FThernet 



PowerBook 520c 



Fhe 520c is similar to PowerBook 520. Its dual-scan eight-bit color display is sharper and 
quicker than a normal passive-matrix display, but costs less than a higher-quality active- 
matrix. Standard configuration for the 520 and 520c is 4 MB of RAM and an internal 160 
MB hard disk. See figure 2.1 1. 



Overview 

Introduction date 

Processor 
Display resolution 
Color depth 
Display size 
Systems supported 



May, 1994 
25-Ml Iz 68LC:040 
640 x 480 
Varies 
9.5 inches 
System 7.1.1 
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I 



Fig. 2.11 

The PowerBook 520c. 



Internal Systems 

RAM min. and max. 


4 to 36 MB 


RAM sjDced and type 


70 ns DRAM card 


RAM slots 


One 


VRAM (standard) 


512K 


NuBus slots 


None 


PDS slots 


68030 PDS, modem slot, PCMCIA (optional) 


SCSI transfer rate 


1.5 MB/sec. 


Power supply 


International 


Maximum wattage 


40 watts 


Bus width 


32-bit 


FPU 


None 


MMU 


in 68LC040 


ROM size 


2 MB 


Memory cache 


None 
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External/Storage Systems 

Hard drive 

Floppy drive 

Floppy drive expansion 

CD-ROM 

Serial ports 

ADB ports 

Sound input 

Sound output 

Network availabililty 



2.5-inch drive or external 

1.4 MB 

None 

External 

One 

One 

Mono 

Stereo 

LocalTalk and Ethernet 



PowerBook 540 

The 540 uses a faster, 33-MHz 68LC040 processor and sports a high-quality active matrix 
gray-scale display. It conies standard with a 240 MB hard disk, and with either 4 MB or 
12 MB of RAM. The 12 MB configuration also includes a Global Village PowerPort/ 
Mercury Modem, which supports 19,200 bps data transmission and 14,440 bps fax. 

See figure 2.12. 




Fig. 2.12 

The PowerBook 540's active matrix display makes this notebook a pleasure to use on a long plane 
flight. 
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Overview 

Introduction date 


May, 1994 


Processor 


33-MHz 68LC040 


Display resolution 


640 X 480 


Color depth 


Six-bit gray scale 


Display size 


9.5 inches 


Systems supported 


System 7.1.1 


Internal Systems 

RAM min. and max. 


4 to 36 MB 


RAM speed and type 


70 ns DRAM card 


RAM slots 


One 


VRAM (standard) 


512K 


NuBus slots 


None 


PDS slots 


68030 PDS, modem slot, PCMCIA (optional) 


SCSI transfer rate 


1.5 MB/sec. 


Power supply 


International 


Maximum wattage 


40 watts 


Bus width 


32-bit 


FPU 


None 


MMU 


in 68LC040 


ROM size 


2 MB 


Memory cache 


None 


External/Storage Systems 

Hard drive 


2.5-inch drive or external 


Floppy drive 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


External 


Serial ports 


One 


ADB ports 
Sound input 


One 

Mono 



Mono 
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Sound output 
Network availabililty 



Stereo 

Locai ralk and Ethernet 



PowerBook 540c 

The high end of the PowerHook 500 series. The 540c is the first PowerBook with a 
stunning full-size active-matrix color display. See figure 2.13. 




Fig. 2.13 

If you can afford the ncar-$5,()00 price tag, the PowerBook 540c gives you an e.xcellent color display. 



Overview 



Introduction date 


May, 1994 


Processor 


33-MHz 68LC040 


Hisplay resolution 


640 X 480 or 
640 X 400 


Color depth 


Varies 


Display size 


9.5 inches 


Systems supported 


.System 7.1.1 


nal Systems 


RAM min. and max. 


4 to 36 MB 


R/\M speed and type 


70 ns DRAM card 
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RAM slots 


One 


VRAM (standard) 


512K 


NuBus slots 


None 


PDS slots 


68030 PDS, modem slot, PCMCIA (optional) 


SCSI transfer rate 


l.SMB/scc. 


Power supply 


International 


Maximum wattage 


40 watts 


Bus width 


32-bit 


FPU 


None 


MMU 


in 68LC040 


ROM size 


2 MB 


Memory cache 


None 


External/Storage Systems 

Hard drive 


2.5-inch drive 


Hoppy drive 


1.4 MB 


Floppy drive expansion 


None 


CD-ROM 


FLxternal 


Serial ports 


One 


ADB ports 


One 


Sound input 


Mono 


Sound output 


Stereo 


Network availabililty 


LocalTalk and Fthernet 



PowerBook Duo 280 

Like the PowerBook Duo 250, with a high-quality active matrix display, but adds a 
68LC040 processor and increased RAM expansion for more power. 



Overview 

Introduction date 


May, 1994 


Processor 


33-MHz 68LC040 


Display resolution 


640 X 400 
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Color depth 
Display size 
Systems supported 

Internal Systems 

RAM min. and max. 

RAM speed and type 
RAM slots 
VRAM (standard) 

Nil Bus slots 

RDS slots 

SCSI transfer rate 

Power supply 

Maximum wattage 

Bus width 

FPU 

MMU 

ROM size 

Memory cache 

External/Storage Systems 

Hard drive 

Floppy drive 

Floppy drive expansion 

CD-ROM 

Serial ports 

ADB ports 

Sound input 

Sound output 

Network availabililty 



Four-bit gray scale 
9 inches 
System 7.1 

4 to 40 MB 

70 ns DRAM card 

One 

None 

None 

PDS docking connector (152-pin), modem slot 
1.5 MB/sec. 

International 
25 watts 
32-bit 
none 

in 68LC040 
1 MB 
None 

2.5-inch drive 

None 

None 

Fxternal via dock 

One 

None 

None 

None 

LocalTalk 
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PowerBook Duo 280c 

A variation on the PowerBook Duo 280, it includes the small active-matrix color display 
featured in the PowerBook 270c and the PowerBook 1 80c. 



Overview 

Introduction date 


May, 1994 


Processor 


33-MHz 68LC040 


Display resolution 


640 x 480 or 
640 X 400 


Color depth 


Varies 


Display size 


8.4 inches 


Systems supported 


System 7.1 


Internal Systems 

RAM min. and max. 


4 to 40 MB 


RAM speed and type 


70 ns DRAM card 


RAM slots 


One 


VRAM (standard) 


None 


Nil Bus slots 


None 


PDS slots 


PDS docking connector (152-pin), modem slot 


SCSI transfer rate 


1.5 MB/sec. 


Power supply 


International 


Ma.ximum wattage 


36 watts 


Bus width 


32-bit 


FPU 


None 


MMU 


in 68LC040 


ROM size 


1 MB 


Memory cache 


None 


External/Storage Systems 

Hard drive 


2.5-inch drive 


Floppy drive 
Floppy drive expansion 


None 

None 



None 



Computers & Software 



108 



Macs of Today 



CD-ROM 
Serial ports 
ADB ports 
Sound input 
Sound output 
Network availabililty 



External via dock 

One 

None 

None 

None 

Locallalk 



Chapter 3 

Macs of the Future 

by Ken Grey 



This chapter attempts to look into the cr}^stal ball and envision the future of the 
Macintosh. This is not easy to predict with any accuracy — the Macintosh is one of the 
most volatile and scrutinized products in the jungle of our business economy. Its evolu- 
tion may create success or failure (in varying degrees) for literally millions of people — the 
stockholders and investors, Apple employees, and owners of Macs worldwide. Its devel- 
opment happens with a corporate finger on the pulse of a daily market, and it can 
change just as quickly as the market fluctuates. 

But we can extrapolate from some early indicators. Even though Apple's plans for the 
future of Macintosh are among the best-kept industry secrets, it's not hard to project its 
functionality in general terms based on what's recently been set in motion by Apple — 
particularly with AV and Power Mac technologies. It's a safe bet that major new lines of 
Macs — or families — to be announced very soon and on into the future will hold true to 
the "twice as much power, half as much money" trend that we've seen occur in the ten 
years of the Macintosh and the computer industry. 




The Short-Term Future of Macintosh 

l o gain ground on ever-faster Intel based systems, Apple has formed an alliance with 
long term competitors IBM and Motorola, the manufacturer of the CPU chip for all Macs 
up to the Power Mac line. That alliance chose the Reduced Instruction Set Computer 
architecture (RISC) and set about to design and build the next family of CPU chips 
around it for the Macintosh and for IBM computers as well. That alliance produced the 
PowerPC CPU chip — a chip that is inexpensive enough for the home user and powerful 
enough for even the most hungry professional computer-intensive applications. 

Because Mac families are grouped around the CPU chip — and Apple's latest family is 
built around the first generation PowerPC 601 series chip, we can extrapolate that Macs 
not yet introduced will feature the later incarnations of the PowerPC RISC chip. This is 
really the safest bet we can speculate. The specific functionality and interface these chips 
will have molded around them — the system softw^are and applications — is anyone's 
guess, though there are many apparent trends that we can project to envision the 
possibilities before us. 
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If indeed Apple does not swerve from its designated PowerPC course, here's what we can 
expect to see beyond the current PowerPC 601 -based systems currently being sold. 

■ PowerPC 604 Baseil System: Slated to be the successor to the current desktop 
PowerPC Macs using the 601 chip. Designed by Apple, IBM, and Motorola, and 
manufactured by Motorola and IBM, the 604 is expected to go into full production 
by October 1994. Apple has said that it will use the 604 in some second-generation 
Power Macs, expected in early 1995. The 604 will initially be available in a 100 
MHz version, although faster and slower versions are planned. The 604 is about 
200 percent as fast at integer calculations as the PowerPC 601 chip, according to 
IBM. l‘or floating-point calculations, it is only 120 percent as fast. The 604 con- 
sumes 10 watts of power, compared with the 601's 8 watt, and the 68040's 5 watt — 
remarkable for the speed it affords. 

■ PowerPC 603 series: The PowerPC 603 series will most likely appear in the form of a 
PowerBook because of the lower power requirements of the 603's design. It is also 
expected to make its way into lower priced Macs that may not need the beefy 
power supplies, bigger fans, and generally higher tolerances overall. 

The PowerPC 603 has several key advantages over other PowerPC chips so far: 
mainly, it only consumes 3 watts maximum and has the unique ability to shut 
down and start up again its separate internal execution units when they are not 
being used, without the software knowing it. This ingenious power management 
scheme will make it very useful as a laptop CPU. I'he PPC 603 can execute up to 
three instructions per clock cycle to five separate internal execution units that run 
independently. The 603 features separate 8K instruction and data caches. 

■ PowerPC 620 series: The fastest PowerPC chip yet announced — the 620 series PowerPC 
chip — is being designed with the workstation market in mind. With 64-bit data paths 
(the 601s are 32-bit), the 620 chip will have to wait for the rest of the market to write 
applications that are fast enough to keep the lanes full in the 620. Apple has yet to 
announce any plans for the 620. Developments in the workstation market have a lot 
to do with the 620's place in the Macintosh line. Apple will surely keep a close eye on 
new computers coming from the current RISC workstation leaders — ^Sun 
Microsystems and Silicon Graphics and use the 620 to challenge them. 



The Long-Term Future of Macintosh 

Apart from the use of the PowerPC chips in future Macintoshes, little else is clear. However, 
Apple has announced several key changes related to the future of the PowerPC Macs: 

■ They will switch from the standard NuBus to Intel's much faster and imminently 
prevalent PCI (Peripheral Component Interconnect) bus standard. This bus should 
begin appearing sometime in 1995. Also in the works is another bus designed by 
Apple called QuickRin^, which can move data over 200 MB a second. An even faster 
bus nicknamed FireWire is rumored, which is said to be capable of moving more 
data even faster than the PCI or the QuickRing bus. 
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■ All Macs will eventually include the audio/visual abilities found on the current AV 
models in the entire line. This will happen gradually, with some models containing 
the technolog}^, and some not. 

■ Apple will license either all or part of its operating system. This might manifest 
itself as a hardware-compatible machine that can run Mac software — a first for a 
machine that has Apple's cooperation. This represents perhaps the greatest change 
in the thinking at Apple — licensing its system, or even opening it to any degree, 
has been a hotly debated topic. Licensing may help Apple conquer ground in the 
PC market, or it may cause Apple to lose the ground it has gained by watering 
down the development for the Mac. 

Lven more theoretical is the shape of Apple's user interface — the way the computer inter- 
acts with its "look and feel" — of the future. But we can extrapolate its course based on 
what these PowerPC technologies are good at: namely, real-time, information streaming 
translation — speech and handwriting recognition. These two technologies are sure to 
play a prominent role in the ongoing development of the Mac's user interface and sys- 
tem software. 

Industry indicators point to a "bulletproof" speech and handwriting recognition inter- 
face as the next step for the RISC Macs and beyond — the mouse will be supplemented 
with a digital pen and a microphone. One day, users will complain of suffering from 
tired vocal cords rather than carpal tunnel syndrome. Because the Mac was the first com- 
mercially available computer with a graphical user interface — subsequently the most 
copied computer interface in history — its logical evolution is one of continued ease of 
use, and more speed and accuracy in doing so. The only easier thing may be a telepathic 
machine — but we'll leave that to the sci-fi crowd for now. 

'I'o achieve such power, the Mac will further undergo board level architecture changes 
that we are just beginning to see put in place. One technology that will evolve as the 
Mac's power needs increase will be multiprocessing — stringing several CPU chips to- 
gether, each with a specific job. The necessity of multiprocessing Macs moves ever closer 
because the limit of possible transistors capable on board the individual CPU chips is 
eclipsed by inevitable diminishing returns — specifically, too many transistors shorten the 
life of the entire chip because of the heat they generate. We have already seen multipro- 
cessing work — AV Macintoshes are the first Macs to employ this technolog>^ with DSP 
processors that work separately from the 68040 CPU. 

Apart from the CPU and system software, the changes in the physical shape of the com- 
puter are morphing before our eyes. Monitors will become flatter panel color monitors 
that use little energy, and have ecologically sound energy efficient designs. They will 
utilize intelligent sleep modes and LCD screen technology — far safer than CRT monitors 
in terms of radiation and radio frequency emissions. Even further down the line, we 
might see a virtual reality goggle for personal computer usage that has a "heads-up" 
display projected directly on the retina of the eye via a safe laser. 
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Keyboards and input devices will be increasingly supplemented by speech recognition 
software and microphones that learn how you talk in order to interact with you, instead 
of the other way around. 

CPUs will become increasingly smaller and modular; hard drives on credit cards will 
make our current disk arrays look clumsy. The long life of optical storage will keep tech- 
nology developing; it will become increasingly faster, and may supplant magnetic media 
as the main access read/write on-line storage. 

Consumer, home, office, and recreational computers will merge to produce computer 
stations that can interact with you intelligently, allow enhanced real-time creativity, and 
be indispensable as a walking office with unlimited communications in all electronic 
forms. Lvvery form of communication, creativity, and electronic function that takes place 
in our lives will have the ability to be contoured or controlled by your Mac, which may 
be on a belt pack with a head mounted monitor, microphone and antenna. Offices will 
look more and more like excuses to be around other people in the flesh; your office will 
be worn on your head. 

In its ten years of existence, Macs have indeed changed a misconception regarding com- 
puters— the more difficult and archaic a computer was to work with, the more powerful 
it was perceived. It has indeed been proved the other way around — that a computer with 
a friendlier interface needs to be inherently more powerful. Raw computing speed is 
useless if you cannot work quickly with it and if you cannot connect easily w'ith others 
who arc doing so. So the learning curve has shifted — now it is the computer that must 
deal with a user who won't need to learn the computer's language — who may interface 
instead using speech or handwriting. It takes more innate processing power to support 
both a sophisticated real-time interface (speech and handwriting translation) along with 
the computing pow'er to crunch the data you so elegantly access and manipulate. 

Macintosh is leading the way toward making a computer anyone who can talk and w^ite 
can use. Think about how this will change how' we think about the term computer educch 
tion — soon it will mean just wiiat it says: actually teaching computers human speech and 
reason, rather than teaching humans computer language and reason. By making com- 
puters easier to use and access, w'e can put them into the hands of people who may not 
possess the computer training and experience required to operate one now. 

With all this PowerPC mu.scle comes other w^onderful abilities not yet seen on a desktop 
computer for a wide consumer market: real-time, full-screen video editing in full color; 
realistic 3-D modeling and rendering in real time — wdien it now takes hours and even 
full days; working with huge art and music files in real-time; telecommunications fast 
enough to transmit video and speech interactively for teleconferencing and just plain 
chatting with your friends across the world. And this is not pie-in-the-sky technology — 
it exists; once the question of its marketability is absolved, it will be everywhere. That 
real-time interactivity — the gasoline pumps on the information superhighway — will be 
possible in ways that will foster interconnectivity not even conceived yet. Hyper-realistic 
games will be in every arcade; home shopping will become a virtual experience; movies 
will play w'ith endings based on your moods. Going on-line will be a visual experience. 
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maybe more personal than going out to a shopping mall, not to mention the alternative 
interpersonal uses that are starting to evolve — the virtual sex experience. All this and 
more can be found among the visions of the next generation of Macintosh builders, 
users, and dreamers. 
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Overview of 
System Software 

by Kelley Boylan 



The essence of the Mac are the System and the Finder, which have gone through evolu- 
tionary changes since the Mac's introduction in 1984. It was a groundbreaking interface, 
developed originally at PARC Research, and when the first Mac version came out, it was 
actually a prerelease. System 0.97. It wasn't the first or last time a buggy system came out 
of Apple, but by keeping up with what's happened and having an idea about how things 
work now, you'll be better prepared to deal with problems. 

This chapter is less how-to than what is. Herein are descriptions of the variations be- 
tween System 6, 7, and versions thereafter so you can keep up with what's happened 
over the course of the last few years. System 7 was a major rewrite, so if you're still using 
System 6, the following pages will give you a quick leg up on the upgrade, should you 
decided to make it. 



System History 

The following table is a quick run-down of the evolution of the Macintosh System and 
Finder. 



Table 4.1 System History I 


Year 


History 


1983 


System 0.97, a pre-release of the original System. Familiar components like the 
Shutdown command didn't yet exist, and CDEVs, INITs, and extensions weren't 
even glimmers In the eyes of programmers. 


1984 


System 1.0 and Finder 1.1, released with the 128K. 


System 2.0 and Finder 1 .1 g, released with the 1 28K and the 51 2K. 


System 2.0 and Finder 4.1, an updated Finder for 



(continues) 
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Table 4.1 Continued 


Year 


History 


1985 


the512K. 


1986 


System 3.0 (1 79K) and Finder 5.0 (55K), released with the Plus and considered 
unstable by most. The Shutdown command arrives. 


System 3.1 and Finder 5.2, an update for Plus. Still unstable. 


System 3.2 (186K) and Finder 5.3 (55K), the most stable and widely-used System 
and Finder combination. 


1986-1987 


System 3.3 and Finder 5.4, a slightly updated version of System 3.2 and 
Finder 5.3. 


System 4.1 (31 1 K) and Finder 5.5 (78K), released with SE & Mac II. It wasn't 
particularly stable. INITs and CDEVs in the system folder. 


System 4.2 (31 2K) and Finder 6.0 (97K), also referred to as System Release 5.0. It 
ushered in the use of CDEVs and INITs. The last version where Switcher, a proto- 
MultiFinder, still functions. 


1988 


System 6.0 (361 K) and Finder 6.1 (103K), the first System 6 release and re- 
nowned for its Instability. It did introduce MultiFInder and stable color for the 
Mac II. 4.Ts "extensions" won't work anymore, but 6.0 introduced startup 
documents, the beginnings of INITs, CDEVs, and extensions. 6 also has modular 
control panel instead of a single window. 

System 6.0.1 and Finder 6.1 .1, a bug-fix update, released with the llx. 

System 6.0.2 (245K) and Finder 6.1.2 (107K), mostly a bug-fix. 

System 6.0.3 (246K) and Finder 6.1.3 (107K), released with the SE and the SE/30 

and known as the first stable version of System 6.0.x 

System 6.0.4 (279K) and Finder 6.1 .4 (107K), released with the llci and the 

Portable. 


1989 


System 6.0.5 (328K) and Finder 6.1 .5 (107K), released with the llfx. 


1990 


System 6.0.6 and Finder 6.1.6, released with the Classic, the LC, and the llsi. It 
was so unstable that Apple almost simultaneously released 6.0.7. 


System 6.0.7 (490K) and Finder 6.1 .7 (107K), a bug fix for the ill-fated 6.1 .6. 
System 6.0.8 and Finder 6.1 .8 were updates to 6.0.7 to make System 6.0.x 
compatible with System 7. 


1991 


System 7.0 and Finder 7.0, the first major rewrite of Mac System in years. Its size 
and those hereafter depend on how many features are Installed. 

System 7.0.1 and Finder 7.0.1, an upgrade of 7.0. 

System 7.0.1 P and Finder 7.0.1 P, a smaller version of System 7 for Performas. 


1992 


System 7.1 and Finder 7.1, an almost-major upgrade of System 7.0. 

System 7.1 P and Finder 7.1 P, a smaller version of System 7.1 for Performas. 


1994 


System 7.1 .2 and Finder 7.1 .2, a rewrite of System 7.1 for the Power Macs. 

7.1 .1 is System 7 Pro, described below. 

7.1 .2 does not include System 7 Pro; it's only a modification of 7.1 for use with 
the Power Macs. 

7.5 is unreleased and should be out by late summer of 1994. 



System 6.0.x 

While System 7 is the system du jour, there are reasons to stick with System 6.0.x (if you 
have an older Mac — more recent models require System 7). System 6 is faster, smaller, 
and requires less RAM and less hard drive space. A minimal system installation fits easily 
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on a floppy; so you can carry your favorite system with a few modifications and a few 
disk utilities in a shirt pocket. System 7 won't fit on a floppy without some effort, and 
squeezing on utilities with the System is even tougher; it ships on CD-ROM with some 
configurations. If you are a fairly casual user and don't feel the need to be on the cutting 
edge, sticking with System 6 won't cause you any problems in the short run. As more 
applications require System 7, you'll eventually want to upgrade, but it's not critical yet. 

MultiFinder is optional; you can turn it on or off. This can be very handy if you're short 
on RAM because System 6 only needs one megabyte, though so little RAM may limit the 
applications you can run. Looking the other direction, toward System 4.1, System 6 has a 
modular control panel rather than a single, unified control panel. 



Tip 



Be aware that memory is not dynamically allocated in System 6 the way it is in System 7. If you 
have more than 5 MB of RAM, you'll want to use a utility like Heapfixer (from what was CE Soft- 
ware) to increase the amount of RAM allocated to the system heap. This makes 68020 and 68030 
Macs run considerably faster. Heaptool is a similar utility that sets a specific amount of RAM aside 
for use by the system. 




System 6 keeps its Trash Can empty by emptying it for you whenever you start a new 
application or shut down the machine. In some ways this is good — you'll never overload 
your hard drive accidentally by forgetting to empty the trash — but it can be a hazard if 
you throw something away accidentally or decide later that you need it back. 

If you want to stay with System 6 but would like to have the features available in System 
7, there are many third-party utilities that can do just that for you. 'I'hey are, however, 
beyond the scope of this chapter. 

Because Systems 6 and 7 define themselves by their differences, the following section 
covers parts of both. 

System 7.0 

The differences between System 4.1 and System 6 are minor relative to the changes be- 
tween 6 and 7. System 7 has many, many new features, some of which are simple, some 
of which are remarkably complex. This chapter will outline the changes between 6 and 7 
and discuss what features were introduced, as well as offer a few tips for handling them. 
For a full description of how to effectively use all these features, see Usin^ the hiac'mtosh, 
published by Que. 

System 7's Application Compatibility Checker 

.Apple released a special tool specifically so that users could ascertain if their applications 
were up-to-date with System 6. The Compatibility Checker was little more than a 
HyperCard database with data supplied by software vendors. If the vendor recommends 
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version 1.2 instead of 1.1, the Compatibility Checker will say that the application needs 
to be upgraded. More often than not, the application works fine and the upgrade is 
unnecessary (good for the vendor's sales, not so good for your pocketbook). I he true test 
of a System 6 application under System 7 is to run it. Features like Publish and Subscribe 
may not be available, but that doesn't ruin the application's usefulness. 

Features in System 7 

System 7 brings Apple and the Macintosh new features and functions that didn't exist 
before and that are still being integrated into people's work styles. 

Multitasking and Who's on Top. System 7 implements MultiFinder all the time. If 
you're short on memory, this can be a problem (System 7 needs 2 MB to run), but having 
MultiFinder does make the Mac more productive. It also makes it more confusing. Appli- 
cations that don't have open windows are, in effect, invisible — you see right through 
them and to the application or desktop behind. To help clear up the confusion, Apple 
has implemented the Hide command under the application icon in the upper-right 
corner of the desktop. With it you can hide the currently active application, making it 
disappear from view entirely, or you can hide applications running in the background, 
uncluttering the view. 
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Fig. 4.1 

Having MultiFinder always active provides access to several applications at once. 

A quick shortcut to the desktop is option+clicking on any part of it. Tliat automatically 
hides the current foreground application and brings you to the desktop. 



Balloon Help. Never widely used, balloon help was an attempt by .Apple to answer other 
platforms' in-depth help features. It consisted of little more than a single, small balloon 
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with a sentence or two describing the selected item, whicli isn't particularly useful for 
helping a user set up a complex process like File Sharing or Publish and Subscribe. It's 
available via the Show Balloons command under the menu bar icon with the question 
mark. 





Fig. 4.2 

Balloon help can be turned on and off via the Question Mark icon in the menu bar. 

Icon and Window Control (Sorting, Viewing, Selecting, Naming, and Image). 

Tired of a particular icon on a file? Changing it is now as simple as a few keystrokes. If 
you do a Get Info on a file, you'll find that its icon can be selected, copied, and pasted as 
a PICT, so any file can have any icon. No more using ResEdit to make modifications. You 
can create the PICT in any application that supports the format, such as Adobe 
Photoshop, and it will be scaled to fit the icon. Third parties have created entire libraries 
of interesting icons (see fig. 4.3). 

Changing an icon's name is a different process from that of System 6. In 7, you must 
click the name of the icon and wait a moment or two for it to highlight, a pause that 
may throw a few users accustomed to just clicking and typing. On the uj)side, it's now 
possible to start a file name with a space, |)ushing it up to the top of an alphabetical 
listing. 

More views are available under System 7. Files can be listed with a label that is a specific 
color and title (as set under the Label menu), whether it be "Work in Progress" or "Mis- 
cellaneous Material." System 6 only allowed for single colors. 

When you've selected View by Name under the View menu, you can drag a box around 
the files you want to select instead of Shift+clicking them, as per System 6, and folders 
can be opened within their own windows. Each folder has a triangle to its left; clicking 
that triangle lists everything within that folder, and it is the same with subfolders. 
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Pressing the Command key and clicking in the title bar of a window pops up a handy 
list — the absolute path from the hard drive to the current window. If you want to move 
up to a higher-level window, just scroll up to it and let go (see fig. 4.4). 




Fig. 4.3 

Get Info now provides access to the icon you see on the desktop, and changing that icon is as 
simple as a copy and paste. 




Fig. 4.4 

List views are hierarchical in System 7. Shown here with the Command button mouse click held is 
the path from the drive to the open folder that is available. 
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Via the Views Control Panel, you can customize what information is listed in your 
Finder windows, whether you want to know all the disk information or just the number 
of icons in the window, as shown in fig 4.5. You can also decide what fonts to display on 
your desktop and have more choices in icon views than were available in System 6. 





Fig. 4.5 

The Views Control Panel, where you can customize your Finder windows with numerous settings. 

Flexible Trash. System 6 automatically empties the trash with every new application 
started or at system shutdown. System 7 keeps the trash in the Trash Can until you 
empty it, which is done via the Special menu in the menu bar. Another handy feature is 
a relocatable Trash Can. In earlier versions, it zipped right back to its home location in 
the lower right corner of the desktop with each shutdown, but under System 7 it stays 
where you put it. (The same is not true of the hard drive icon; the Finder still puts it in 
the same place on the desktop wdth each shutdown.) 

Aliases. Under all previous Systems, a file w^as a file was a file, and where you put it was 
where it was. System 7 implemented the alias, a small pointer (about 4K) to its original, 
whether it be a file, an application or a folder, making it possible for any of them to be, 
in effect, in two or three or four places at once. If an application needs to be in a folder 
with its auxiliary files, an alias of that application can go into a folder full of project files 
or even your Apple Menu for easy access. Opening the alias is just like double-clicking 
the original. 
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Tip 



If you're trying to keep track of files on other volumes, make an alias of the file. When you try to 
open the alias, the Finder will prompt you to insert the appropriate disk or mount the appropriate 
network volume. 

Lost track of a file? Get Info on the alias and click Find Original. 

While the alias can keep track of the file to which it's connected, it can't keep track of the file being 
thrown away. That means you can end up with unattached aliases on your machine, and trying to 
open them will get you a dialog box that says The command could not be completed, because the 
original could not be found. 

No More Font/DA Mover. Installing items into your Apple Menu is much simpler 
thanks to the advent of the Apple Menu Items Folder. Just drop files, applications, and 
aliases into the Apple Menu Items folder (it's inside the System Folder), and those items 
appear in the Apple Menu. No Font/DA Mover and no restart required. They also main- 
tain their icon information, so you can tell what sort of file or application you're open- 
ing with the Apple Menu (see figs. 4.6 and 4.7). 




Fig. 4.6 

Under System 6, desk accessories were just names, but under 7, they retain their icons. 





System 7.0 



123 




Fig. 4.7 

Adding and removing Apple Menu items is as simple as dropping them into or taking them out of 
the Apple Menu Items folder in the System Folder. 



Tip 



If you're using a third-party application to give your Apple Menu a hierarchical structure, just 
dropping a new file into an Apple Menu Items subfolder may not be enough. The file may take a 
while to show up, so If you want Immediate access, manually open the folder that contains the 
new file. That will update it and make the item available from the Apple Menu. 



The System itself has become a glorified suitcase that can be opened and closed. Just 
dropping keyboard layouts and sounds into the System Folder automatically puts them 
in the System File (see figs. 4.8 and 4.9). 

Keyboard Shortcuts. A number of other platforms have keyboard equivalents for nearly 
everything, and with System 7, Mac users have access to keyboard equivalents at the 
Desktop level. Typing the first character or two of a file selects it. (Type fast to select files 
with long names that are similar to other file names.) The arrow keys select icons in the 
direction of the arrow, and K+arrow opens the item. Adding the Option key opens or 
closes the folder selected (depending on whether it's the up or down arrow), and the 'Fab 
key takes you through the Desktop files in alphabetical order. All this means that you 
can keep your hands on the keyboard and not switch back and forth between it and the 
mouse. 
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Fig. 4.8 

Dropping a sound into the System Folder automatically installs it in the System. 




Fig. 4.9 

And if you want to remove keyboard layouts or sounds, just open the System and take them out. 






System 7.0 



125 



Find Command. Finder can finally find. It's not quite as powerful as some of the third- 
party tools available to do the same thing, but the Find Command (under the File menu) 
finds files on mounted volumes and opens the folders where they reside. It searches 
based on name, date, size, label, or even comments at your discretion (see fig. 4.10). 





Fig. 4.10 

The Finder has finally learned to find and can search based on a considerable number of criteria. 

New System Subfolders (Extensions and Control Panel Info). The mass of INFFs, 
CDEVs, preferences, and temporary files in System 6 has been corralled by the addition 
of folders for Control l\anels and Extensions (formerly INFFs), Preferences, Apple Menu 
Items, and Fonts (System 7.1). Desk accessories, once installed in the system, are now in 
the Apple Menu Items folder and are double-clickable icons, mini-applications unto 
themselves. The single General Controls control panel has been joined by a folder full of 
control panels. 



Tip 



If you have problems with an extension or extensions, you can turn them all off by holding down 
the Shift key at startup. It's an all-or-nothing solution, so having a third-party extension controller 
like Init-Picker or Extension Manager is a good idea. The Shift key, however, allows you to turn 
them all off, Including third-party tools. 
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Memory Control. Third-party extensions were required for the Mac to use virtual 
memory, which is basically pseudo-RAM stored on disk. It's convenient for opening large 
files or applications for which you lack the real RAM, but it's not a perfect substitute. 
Don't set virtual memory higher than real memory; e.g., if you have 4 MB of real RAM, 
don't give yourself more than 4 MB of virtual RAM. rhe function is at least built into the 
operating system. 

Alternatively, you can use your real RAM as a storage device. Because R.\M is so much 
faster than a hard drive, applications stored on it will come up and operate much more 
quickly. Ideally, an effective RAM disk should hold a System Folder and your most-used 
applications, and have a little room left over. Obviously, not many have enough RAM 
for that, but if you do, it can make your machine fly. PowerBooks also benefit greatly 
from a RAM disk because it uses much less power than the hard drive, and the arrange- 
ment need not be ideal. If you can fit your open documents and perhaps an application, 
you'll save considerable wear and tear on your batteries. 

Publish and Subscribe and File Sharing. AppleShare was the only way under System 6 
for Macs to share their data. System 7 implements Publish and Subscribe, which allows 
you to give others access to your data and vice versa, and File Sharing. In Publish and 
Subscribe, if you're creating a report that requires data from a person in another depart- 
ment, that person publishes the data, you subscribe, and when the publisher updates his 
or her data, it's automatically updated in your document. Publish and Subscribe works 
within one machine as well, so you can change the artwork in one application and have 
that update the artwork in a final report in another application. No more cutting and 
pasting and hoping the right version made it to the final cut. 

File sharing is just that — you have access to another person's data, and they have access 
to yours. (In System 7 this is a bit hazardous, as the default is everything for everyone, 
but that changed in System 7.1.) File sharing allows you to mount other peoples' hard 
drives to your machine as if those drives were connected directly to it. 

TrueType Fonts. For a while it was thought that Frue Fype would give Adobe Postscript 
fonts a run for their money, but in the end they have come to coexist in relative peace. 
They're fully scaleable on any machine that's running System 7 or the TrueType INIT, so 
there's no need to have a Postscript printer or a copy of Adobe Type Manager to keep 
your fonts smooth at odd sizes, both on paper and on-screen. If you're still using System 

6, the TrueType INIT is available free from Apple (see fig. 4.1 1). 

Stationery Pad. The stationary pad is somewhat more esoteric capability. With System 

7, it's possible to make any document into a piece of stationer)^ Once saved as stationery 
(via the Save dialog box), reopening the file creates a new document with the previously 
saved material already in it, just like a letterhead. When you save the file, you're 
prompted for a new file name, and the original stationery file is left unchanged. Very 
handy for creating stationery. 

Desktop Pattern Control. You'll be able to save those works of art that decorate your 
desktop if you like. After creating a new desktop pattern in the General Control Panel, 
just double-click the miniature desktop and it will be available forever. 



System 7.1 



127 




Fig. 4.11 

Doublc-clicking a TrueType font opens a sample of text with a rather peculiar phrase that, despite its 
oddity, demonstrates every letter of the alphabet. 

Color PICT Screen Shots. The ever-popular screen shot (done via K+Shift+3) creates a 
color PICT file, not a bitmap as prior Systems did, and you can open that PICT in any 
PICT-compatible application or with TeachText. As a PICT, it can be scaled and modified 
much more cleanly than a bitmap. 

Apple Events. Only recently being used, Apple Events allows applications to interact so 
that a word-processing application can use a statistical application to do its number 
crunching. It gives applications a high-level path through which to communicate. 

System 7.1 

System 7.1 is little more than a bug fix and minor upgrade to System 7, with the excep- 
tion of the Fonts folder, which was a new feature. It brought in a newer version of 
QuickTime (1.5) and dropped EtherTalk Phase 1 and Data Access Language. The most 
important bug fix was probably repairing problems with disappearing files in System 7. 

Enablers 

Enablers were Apple's way to create a gradual upgrade path after System 7.1 (September 
1992). Each enabler is a minor change in the system software dedicated to a Mac or series 
of Macs. While it allows the system to grow and change, it also makes system software 
specific to each machine. Gone are the days when you could borrow a system folder 
from a different machine or use the same system folder for generation after generation of 
hardware. 
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Where Enablers Co and Come From. Each machine must have its enabler in the Sys- 
tem Folder but mt inside any other folder inside the System Folder, and while it's fine to 
have several, you must have at least the enabler dedicated to your machine. No enabler, 
no boot. To obtain enablers, dial 1-800-769-2775 or see an Apple authorized dealer. If 
you have access to the Internet, you can ftp to ftp.austin.apple.com/Apple.Support.Area. 

When the enablers were first released, there was no rhyme or reason to their names and 
numbers. This has since changed, and new enablers have logical names like PowerBook 
Duo Enabler. You can rename your Enablers if you'd like. 

The Plus, SE, SE/30, Classic, Classic 11, LQ LC 11, Mac 11, llx, Ilex, llsi, Ilci, llfx, PB 100/ 
140/145/170, Quadra 700, 900, and 950 do not need a System Enabler. The following 
table will tell you what Enabler you need, if you need one. The Performa 200, 400, 405, 
430, and 410 don't require enablers. 



Table 4.2 Which Enabler to Use I 


Macintosh 


System Enabler 


Version 

(as of 5/28/94) 


Macintosh Centris 610 


System Enabler 040 


1.1 


Macintosh Centris 650 


System Enabler 040 


1.1 


Macintosh Centris 660AV 


System Enabler 088 


1.1 


Macintosh Color Classic 


System Enabler 401 


1.0.5 


Macintosh livi 


System Enabler 001 


1.0.1 


Macintosh llvx 


System Enabler 001 


1.0.1 


Macintosh LC III 


System Enabler 003 


1.0 


Macintosh LC 475 


System Enabler 065 


1.1 


Macintosh LC 520 


System Enabler 403 


1.0.1 


Macintosh PowerBook 1 60 


System Enabler 131* 


1.0.3 


Macintosh PowerBook 1 65c 


System Enabler 131* 


1.0.3 


Macintosh PowerBook 1 80 


System Enabler 1 31* 


1.0.3 


Macintosh PowerBook 1 80c 


System Enabler 1 31* 


1.0.3 


Macintosh PowerBook Duo 210 


PowerBook Duo Enabler 


1.0 


Macintosh PowerBook Duo 230 


PowerBook Duo Enabler 


1.0 


Macintosh PowerBook Duo 250 


PowerBook Duo Enabler 


1.0 


Macintosh PowerBook Duo 270c 


PowerBook Duo Enabler 


1.0 


Macintosh Quadra 605 


System Enabler 065 


1.1 


Macintosh Quadra 610 


System Enabler 040 


1.1 


Macintosh Quadra 650 


System Enabler 040 


1.1 


Macintosh Quadra 660AV 


System Enabler 088 


1.1 


Macintosh Quadra 800 


System Enabler 040 


1.1 


Macintosh Quadra 840AV 


System Enabler 088 


1.1 
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Version 


Macintosh 


System Enabler 


(as of 5/28/94) 


Performa 600 


System Enabler 304 


1.0.1 


Performa 450, 460, 466/7 


System Enabler 308 


1.0 


Performa 475, 476, 550 


System Enabler 364 


1.1 



'System Enabler 131 replaces System Enabler 111 and System Enabler 121 
The Performa 200, 400, 405, 430 & 410 don't need an Enabler. 

Enabler History. The following is a brief history of the System Enabler so you can find 
out how old or how new your particular Enabler might be. It is important to keep the 
latest at least available. As software changes, so must the Enablers, and an older one 
might cause problems. A newer one might too, so it's a good idea to know what you 
have. 



Table 4.3 Enabler History 



Enabler 


Version 


Notes 


PowerBook Duo Enabler 


1.0 


First release, replaces System Enabler 201. 


System Enabler 001 


1.0 


First release. 


1.0.1 


Improved support for high speed serial 
communications and improved accuracy of 
the system clock. Also addressed a rare 
problem where floppies may not be ejected 
properly at shutdown. 


System Enabler 003 


1.0 


First release. 


System Enabler 040 


1.0 


First release. 


1.1 


Added support for Quadra 610 and Quadra 
650. 


System Enabler 065 


1.0 


First release. 


System Enabler 088 


1.0 


First release. 


1.0.1 


Required for System 7 Pro 7.1.1 support. 


System Enabler 1 31 


1.0 


First release to support the PowerBook 1 80c. 
Replaced System Enabler 121 (supporting 
1 65c) and System Enabler 1 1 1 (supporting 
160 & 180). 




1.0.2 


Corrected a problem involving the serial 
driver. If a serial driver is open but not 
transmitting and the PowerBook goes to 
sleep, a serial port transmission caused a 
crash. 




1.0.3 


Added support for the PowerBook 1 65. 


System Enabler 401 


1.0.4 


First release. 


1.0.5 


Fixed erratic mouse movement with Apple II 
mouse based applications running on an 
Apple Me card in the PDS slot. 


System Enabler 403 


1.0 


First release. 
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Enabler Details. If you need to put system software on a machine that requires an 
enabler, but you don't have the Install Me First disk, do the following: 

1. Boot the machine from a Disk Tools disk with the proper enabler. Create a folder 
on your hard drive named System Folder. Copy the enabler into the new System 
Folder. 

2 . Add the proper enabler to a standard System 7.1 Install 1 disk. Reboot from this 
customized System 7.1 Install 1 disk. Proceed with the installation and install Sys- 
tem Software for any Macintosh. You will not see the custom options for the 
enabler dependent machine. 

The first step is necessary because the standard Installer Script does not copy the enabler 
into the new System Folder. 

System 7.1 Features 

There isn't much difference between System 7 and System 7.1 — mostly a few bug fixes 
and the addition of the Fonts folder in the System folder. 

Fonts Folder. The Fonts folder helps cut the size of the System file, allowing the ma- 
chine to run a little faster and making it easier to keep up with your installed fonts. To 
use it, simply drop the fonts you plan to use in the Fonts folder and start whatever appli- 
cations you want to use. If you're using a lot of Adobe Postscript fonts and Suitcase 2.x, 
you'll need to put the bitmaps in a folder inside the Fonts folder. Also, because of certain 
limitations, if you have more than 128 font suitcases, you need to use Suitcase 2.x or 
Font/DA Mover — the former to open only those fonts you want to use, and/or the latter 
to combine suitcases so that the total is fewer than 128. 

WorldScript. WorldScript allows programmers to create applications by using more 
than the standard ASCII character set, such as Chinese and Japanese, which have thou- 
sands of individual characters. 

Guest Access Limitations. When System 7 was released, it also released File Sharing, a 
very handy feature, but it was released with a vengeance. When a user turns on file shar- 
ing under System 7, the default is unlimited access to everyone everywhere who logs on 
as a guest. 7.1 disables guest access until it is explicitly turned on by the person who is 
sharing his or her files. 

System 7 Pro 

System 7 Pro is the same software as System 7, but with features and functions that many 
people may not need. It includes functions businesses are more likely to use, like 
AppleScript, AOCE, QuickTime, and PowerTalk. It's mostly a packaging variation. System 
7 Pro comes with all the extras and costs more, while System 7 is a stripped-down ver- 
sion for less money. 
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PowerTalk 

PoweiTalk is the client side of Apple's Open Collaborative Environment (AOCE). It ships 
with five extensions and one control panel — Apple Palk Service, Catalogs, Mailbox, 
PowerTalk, PowerTalk Manager, and PowerTalk Setup. It also includes the AppleMail 
application and a digital signature function. PowerTalk provides a Catalogs icon on the 
desktop that contains a hierarchical, windowed icon view of the network similar to the 
Finder, and it replaces the Alias Manager, adding the ability to create aliases of network 
entities. 

for security. Power Falk includes the Key Chain, which holds your passwords. When you 
enter a password, Pow^erTalk asks whether you want to save it in your Key Chain, so file 
sharing dialogs are rarer thanks to it. You must re-enter your meta-password after each 
shutdown and double-click an alias to access the appropriate server(s). There's an option 
to lock your Key Chain after a set number of minutes as a security measure. 

Catalogs. Catalogs contain free-form Info Cards, and almost anything can be aliased, 
and then dragged and dropped. A basic business card template allows you to maintain a 
list of addresses and personal information. You can add a new mail address to a business 
card by simply dragging the address from a list in a public catalog on a server and drop- 
ping it on the appropriate business card. The Browser even supports sorting by several 
languages. 

Mail. The mail feature of PowerTalk is designed to be the in-box for everyone, taking 
mail from nearly any E-mail service. Networked users can send files to each other by 
dropping file icons onto the appropriate Catalog entries, and, if a recipient's Mac is not 
on, the file stays on the server and waits to be forwarded. Fhe in box includes sorting 
and filtering features. The AppleTalk-based PowerTalk Mail Server handles up to 8000 
messages per hour and includes options for message encryption and authentication. It 
can even handle server-based gatew^ays. Finally, if several people share a single machine, 
PowerTalk allows the creation of a visitor's mailbox for multiple mailboxes on a single 
desktop. 

Key Chain. The Key Chain provides quick access to many passw^ord-protected servers (or 
services) via one password entered at log on. You create a key for each service, and each 
key contains account information, specialized settings, and an encrypted password. After 
a single setup, you attach the key to the Key Chain and you're done — the system auto- 
matically connects to the protected service when asked. You can lock the Key Chain via 
command or by doing nothing. After a set period, the service automatically locks, and 
locked services arc automatically hidden. 

In order to accommodate traveling users, there's a menu item called, "1 am at..." that you 
can use to tell the system you're at the lake house, on the boat, or in your office. The 
system then configures wiiich services should be available and sets your modem, 
Ethernet, and so on so that connections to available media are always up and running. 

PowerTalk servers can be trusted parties in an authenticated communication — net traffic 
is encrypted via the RC4 algorithm designed by RSA (a company). The traffic is delivered 




Computers & Software 




132 



Overview of System Software 



by ASDSP (Apple Secure Datastream Protocol), which itself adds ten percent to the net- 
work overhead. To electronically sign a document, just drop it on a Signer icon, and a 
prompt for your signature code pops up. 

AppleScript 

AppleScript is an extension and a system-software-level scripting language that can build 
customized scripts to automate processes. What's it for? Well, you can automatically 
generate one document that, in effect, creates itself by calling on other, scriptable appli- 
cations like FileMaker Pro, Microsoft Excel, and QuarkXPress. The script gathers data 
from each application, processes it in another, and presents it in yet another based on an 
event, locally or over a network. It can directly record your actions in particular applica- 
tions, making scripting considerably easier, and it includes an interface processor and 
support for multiple dialects in non-English languages. 

Upgrading Your System Software 

Now that the bits and pieces have been outlined, there are a few caveats and notes you 
should know about before making the upgrade. First and foremost, make a backup of 
your existing system, everything from the System file itself through the lowliest utility. 
Not all System 6 or previous applications are compatible with System 7, nor is Apple's 
Compatibility Checker the definitive word on what does and doesn't work. It contains 
many applications in its database, but if you use a specialized vertical application or just 
happen to have a utility that isn't listed, the Compatibility Checker w^on't be able to 
warn you. If that application or utility is central to your computing life and doesn't 
work, you may want to go back to your backed up configuration and wait for the appli- 
cation or utility to be updated. If it won't be updated, you'll at least be able to shop for a 
reasonable facsimile. 

From System 6 to System 7 

The largest change is from System 6 to 7, wdiich ships with and uses the following com- 
ponents: 

■ Five new control panels — General Controls, Date and Time, Numbers, Text, and 
Pow^erBook. 

■ Fonts folder. 

■ Disk First Aid 7.1. 

■ System 7 Tune-up 3.0. 

■ QuickTime 1.6.1. 

When you move from System 6 to System 7, you'll need to upgrade .AppleShare File 
Server 3.0 to 3.0.1. MacTCP will need to be upgraded from version 1.1 to 1.1.1. 

Ideally, you should use Update 3.0 with System 7.1, but if you're using an older system 
or don't plan to upgrade to the latest System 7.1.x, the following topics describe the 
system updates you'll need (or that you may already have). 
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Software Utility Update 1.0.1 

If for some reason you're not moving all the way to System 7. 1, System 7.0.1 needs 
Tuneup 1.0.1 to work properly and decrease the chances of a random crash. It consists of 
the following: 

■ System update file 

■ Disk First Aid version 7.2 

■ MacCheck utility program 

Hardware System Update 1.0 

Hardware System Update 1.0 requires System 7.1 and should only be used by those expe- 
riencing specific problems. It is available from Apple, and only on a 1.44K, disk because 
it's only useful on machines that have that drive. It addresses the following: 

■ Fine-tunes system clock in the LC, LC II, Ilsi, IIvx, Ilvi, Classic 11, Quadras 900 and 
950. 

■ Fi.xcs floppy disk eject problems in the Ilsi, Ilci, llvx, Ilvi, and Quadras 700 and 
950. 

■ Updates Memory control panel to version 7.1.1, improving performance in low 
memory conditions on the llvx, livi, PowerBooks, and Quadras. 

■ Improves serial-port communications on the LC, LC II, Ilsi, llvx, Ilvi, Classic II, and 
Quadras 900 and 950. 

■ Corrects sound input problems on Color Classic, which could fail after quitting 
Apple File Exchange. 

■ Corrects possible SCSI failures on llvx, Ilvi, and LC III. 

■ It consists of the following components: 

System update file 

HD SC (hard drive) setup version 7.2 (allows you to format Apple one and 
two gigabyte drives) 

Disk First Aid 7.2 (improving on 7.1.1's interface) 

MacCheck 1.0.3 

System Update 2.0.1 

Software Utility Update 2.0 supersedes 1.0.1, requires System 7.1 or 7 Pro, and includes 
those items from Hardware System Update 1.0 and 2.0. It will be rolled into System 7 
Pro, and includes the following: 

■ System update file (improving font memory management) 

■ HD SC version 7.2.2 (hard disk utility) 
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■ AutoRemounter version 1.2 (which cuts network traffic) 

■ Disk First Aid 7.2 (improving on 7.1. Vs interface) 

■ System enabler 131 version 1.0.3 for PowerBooks 160, 165, 165c, and 180 (allows 
for better 12-inch monitor support) 

System Update 3.0 

System Update 3.0 rolls all updates previous into a single package and includes a number 
of utilities and tools along with a system software update. Not only does it fix and tune 
new machines, it helps machines all the way back to the Mac Plus, provided they're 
running System 7.x. It includes the following fixes and enhancements: 

■ Improves overall speed and reliability 

■ Fixes Unexpectedly quit errors that can occur when you're opening an application 
across a network 

■ Improves reliability for systems that suffered a power loss or serious crash that 
could prevent them from restarting 

■ Prevents PowerBooks from trying to spin up a hard drive when the system only 
needs to warn there are ten seconds of battery power left 

■ Allows Plus users to use system software newer than 7.1 (you must also delete the 
Finder Preferences file from the Preferences folder and restart) 

■ Fixes the About Phis Macintosh box so the memory usage line is not drawn outside 
of the box's bounds 

■ Prevents potential file/media corruption that can occur when a file that is on a 
remote volume and the connection to that volume fails. When the remote volume 
is lost, its icon will be dimmed on the desktop. Attempts to open items on the lost 
volume will cause an access privilege error. Save it to a different volume. To re- 
connect, close the file you were working with, and drag the lost volume's icon to 
the Trash. 

■ Increases reliability of remote file saving when a client is running System 7.1 or 
greater and the server is running a pre-7.0 system and using pre-3.0 AppleShare. 

■ Fixes problems with discarding folders on an AppleShare volume. 

■ Prevents hang if a CD-ROM disk is inserted when file sharing is on and a large file 
is being transferred in the Power Macs, Quadra 840AV, and 660AV. 

■ Prevents crashes when more than 20 volumes are mounted. 

■ Updates the Easy Access control panel to version 7.2. This new version allows 
Sticky Keys to remain active after waking up if it was active when the PowerBook or 
Portable went to sleep. Also, Easy Access now remembers whether sticky keys, 
mouse keys, and slow keys w^ere on or off between restarts. 
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The package is a large one, shipping on two 1.44K disks (or one 800K, for earlier ma- 
chines). On those disks are the following items: 

■ SimpleText version 1.0 (allows multiple documents, and multiple fonts, sizes, and 
styles) 

■ HD SC Setup version 7.3.1 (fixes a problem version 7.3 has when run on Macintosh 
models that do not support virtual memory) 

■ Memory control panel version 7.3 (prevents possible crash during boot if RAM disk 
was set too large and now opens with 32-bit addressing on) 

■ System Update 3.0 

■ Record Button version 1.0 

■ Sound Manager version 3.0 

■ Easy Access control panel version 7.2 

■ Sound control panel version 8.0.1 

■ PowerBook control panel version 7.3.1 

■ PowerBook Setup control panel version 7.3.1 

■ PowerBook Display control panel to version 1.1 

■ Battery desk accessory version 7.1.1 (for better support of the Duo 230) 

■ TV Setup control panel to version 1.0.1 (supports HRC cable systems and fixes a 
problem that caused the screen to darken after returning from TV mode) 

■ Screen control panel to version 1.0.4 (corrects a problem on the LC 575) 

■ PC Setup control panel version 1.0.2 (fixes problems with Macintosh DOS Compat- 
ibility Card on a single 14-inch display and the PC is in the foreground; make sure 
the "Fade Screen" is selected — switching to the Mac will be slower, but the video 
interference will disappear) 

■ System Enabler 003 version 1.1 (for use with the LC III) 

■ System Enabler 040 version 1.1 (for use with the Quadra 610, 650, and 800 and the 
Centris 610 and 650) 

■ System Enabler 065 version 1.2 (for use with the Quadra 605, LC475, and LC575) 

■ System Enabler 088 version 1.2 (for use with the Quadra 840AV and 660AV; fixes 
serial communication problems and improves Resource Manager) 

■ System Enabler 403 version 1.0.2 (for use with the Color Classic II, LC520, and 
LC550) 

■ PowerBook Duo Enabler version 1 .0 (for use with the PowerBook Duo 210, 230, 

250, and 270c; allows use of type 11 batteries and incorporates the Duo Battery 
Patch for all PowerBook Duo models except the Duo 270c, (which doesn't need it) 
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■ PowerPC Enabler version 1.0.1 (tor use with the Power Macintosh 6100, 7100, and 
8100; fixes problem with large monitors connected to the AV video card, improves 
Energ)' Star compatibility, updates Communications Toolbox, fixes memory man- 
ager problem, improves serial port performance, improves video quality of High 
Performance Video card, and preser\^es the Playthrough and CD Audio In settings 
in the Sound Control panel across reboots. The PowerPC Enabler also supersedes 
the files “!TYC" and 'MPowerAV Update,” and the Installer will delete them) 

■ PowerPC Upgrade Card Enabler version 1.0.1 (for use with the PowerPC Upgrade 
Card in Centris 610 and 650 and Quadra 610, 650, 700, 800, 900, and 950; fixes an 
occasional memory manager problem) 

If you are using only the 800K diskette on an older machine, the following files are in- 
cluded: 

■ System Update 3.0 

■ Record Button version 1.0 

■ Sound Manager version 3.0 

■ Easy Access version 7.2 

■ Memory control panel version 7.3 (prevents possible crash during boot if RAM disk 
was set too large and now opens with 32-bit addressing on) 

■ Sound version 8.0.1 

■ Keyboard resources version 1 .0.3 

■ Serial resources (for grayshare) 

■ StandardFile resources version 1.0 

■ HD SC Setup version 7.3.1. (fixes a problem in version 7.3 when run on Macintosh 
models do not support virtual memory) 

■ Disk First Aid 7.2 (improving on 7.1. Us interface) 



System 7.5 

System 7.5 is reputed to be a full rewrite of System 7 and should be out sometime late in 
the summer of ' 94 . The changes are likely be cosmetic, but Apple may, over the next two 
years, create a microkernel-based version of the System, thereby providing a level of 
memory protection and pre-emptive multitasking. 

The Microkernel 

The Mac does not support pre-emptive multitasking, which lets the operating system 
(OS) take care of which applications receive time on the CPU. A pre-emptive 
multitasking operating system controls which applications must give up control of the 
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CPU and when, so that no one application has too much processor time. The current 
Mac OS relies on co-operative multitasking. It's up to programmers to write applications 
that give up control, as per Apple guidelines. Most applications do, but occasionally they 
don't, either from inefficient code or unanticipated circumstances, and that has its own 
hazard because of a lack of memory protection. There are no real barriers to what system 
memory an application can access, making it fairly easy for a single error to crash every- 
thing. 

A microkernel isn't, by definition, pre-emptive multitasking and memory protection, but 
it's a popular way to implement them. The idea is to move the core of the operating 
system away from the rest of the active processes so that nothing can interfere with any- 
thing else. That way, a single crash is just that, a single crash. Unfortunately, modern 
applications are designed to use shared memory, and without it many would fail, so 
Apple is trying to bridge the gap. 

Apple hopes OpenDoc itself will be a stepping stone to Taligent technology. (Taligent 
uses an IBM re-engineered version of Carnegie-Mellon's microkernel.) For the moment, 
Apple will use its own microkernel. It researched other microkernels and decided they 
were too large, too generic, and not sufficiently specific to Mac requirements, according 
to Guerino De Luca, VP of marketing at Applesoft. 

System 7.5 Features 

System 7.5 probably will not be that different from 7.1, but Apple has worked hard 
on the graphical user interface, adding features that were originally third-party Finder 
extensions and providing things like simplified printing and a help system. There will be 
no variations like Finder versus Finder-Pro. Everything comes in one package, and that 
package will be available for both 680x0-based and Power Macs. What follows are fea- 
tures in the current beta version: 

■ The Apple menu can now contain hierarchical items. Two examples are items that 
record the most-recently-used documents and the most-recently-used applications. 

■ Windows can be shrunk so that only their title bars show. 

■ Instead of using the Chooser, the Print dialog box has a pop-up menu of available 
printers. Printer icons can also sit on the desktop for drag-and-drop printing. 

■ A printer-type PPD will output a file that can be opened on any other Mac and 
read, whether that machine has the same applications or fonts as the creating 
machine. 

■ Elements can be dragged from the desktop straight into documents. 

■ PowerTalk mail-enabling middleware is standard. Everyone gets an E-mail client 
and unified mailbox. Existing applications are automatically mail enabled. 

■ Mac TCP bundled as standard. 

■ AppleScript is standard. This makes it possible to write routines to automate 
actions, both in the Finder and AppleScript-aware applications. 
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■ Threads Manager is standard, which has been shipping to developers for several 
months and allows them to write multithreaded applications. 

The new Help system uses context-sensitive help. It can demonstrate how to do things, a 
far cry from the small balloon. For example, if you want to know how to turn on file 
sharing, the help system will draw a ring around the Apple menu. If you pause for too 
long, the menu will open itself with the Control Panel item highlighted, and so on, until 
the task is done. 

Summary 

From the very beginnings, where a System, Finder, and an application or two could fit 
on a single, 400K floppy to the latest, greatest System and Finder that ships on CD-ROM, 
the Mac operating system is still essentially the same. Some say it needs an overhaul; 
others decry any changes at all. It has become much more powerful either way, and if 
you're moving from an older System to a newer one, particularly up to System 7, be pre- 
pared to learn a few features. System 7 is far and beyond the most powerful System to 
date, but it's not necessarily the easiest to handle. 
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Chapter 5 

Connecting Peripherals 

by Ken Grey 



Adding a peripheral device to a Mac demonstrates what is truly great about this machine; 
users need to know little or nothing about RAM allocation, drivers, or adapters. In devel- 
oping the Macintosh, Apple has made great headway towards a computer that is nearly a 
plug-n-play machine. Compared to many other computers and platforms, Macintosh 
computers have relatively few confusing details — there are no commands to be remem- 
bered, Mac software drivers install themselves, hardware cases and cable ends have 
matching logos for foolproof connecting, and allocation is set automatically in RAM. 

As with many other facets concerning the Mac, Apple has gone to great lengths to keep 
from intimidating their customers. 



Overview 

In synch with the same ease-of-use philosophy that helped create Apple's friendly object- 
oriented Graphical User Interface (GUI), connecting a peripheral to your Mac system is 
also a user-friendly, icon-driven experience. Both the Mac's input ports and cable plug 
ends have small generic icons that enable you to quickly figure out what goes into 
where. 

Generic cables may not have a symbol at the end of the plug. For faster system setups, 
savvy users add a sticky dot label, marking it with the same icon as the input port used 
on the Mac. Refer to table 5.1 to find out what input port is used as well as to find other 
input information. 

For the most part, you can master the process of adding a Mac peripheral armed only 
with common sense, a few simple tools, good eyesight, patience, good lighting, and a 
basic-level knowledge of electricity. 
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Fig. 5.1 

The desktop bus connector connects your keyboard and mouse/trackhall to your Mac. 
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Fig. 5.2 

The Ethernet cable uses an RJ-45 connector. 
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Fig. 5.3 

Plug a normal UJ-1 1 phone cable into the modem or GeoPorl. 
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Fig. 5.4 

The Mac microphone uses a standard miniplug jack, usually on the back of the Mac. 
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Table 5.1 Input Capabilities 


of Desktop Macintosh Models 






Model 


<!s a 

Modem Printer 


O 

Monitor 


-- > 

ADB 


0- 

SCSI 


Plus/SE/SE30 


• 


• 


n/a 


n/a 


• 


Mac ll/llx 


• 


• 


2 


• 


• 


Mac llfx 


• 


• 


2 


• 


• 


Classic/ll 


• 


• 


n/a 


• 


• 


Color Classic 


• 


• 


n/a 


2 


• 


LC/ll/lll/475 


• 


• 


• 


• 


• 


llsi 


• 


• 


• 


• 


• 


llcx/llci 


• 


• 


• 


2 


• 


llvi/llvx 


• 


• 


• 


2 


• 


Centris 610 


• 


• 


• 


2 


• 


Centris 650 


• 


• 


• 


2 


• 


Quadra 660AV 


• 


• 


• 


2 


• 


Quadra 605 


• 


• 


• 


1 


• 


Quadra 610 


• 


• 


• 


2 


• 


Quadra 650 


• 


• 


• 


2 


• 


Quadra 700 


• 


• 


• 


2 


• 


Quadra 800 


• 


• 


• 


2 


• 


Quadra 840AV 


• 


• 


• 


1 


• 


Quadra 900/950 


• 


• 


• 


1 


• 


Power Mac 61 00 


• 


• 


• 


• 


• 


Power Mac 71 00 


• 


• 


2 


• 


• 


Power Mac 8100 


• 


• 


2 


• 


• 



Safety and Work Environment 
Considerations 

The most basic tenet of any electrical area environmental configuring is to keep electric- 
ity in the wire, going around and around exactly as it should. Having it go where it 
shouldn't can be a disaster. A number of things can make electricity go awry, but you 
can avoid these mistakes in many ways. 

To start, keep all liquids away from electronics — especially when you are upgrading or 
repairing. During this time, you can come into direct contact with enough voltage to 
damage yourself and new equipment. Liquid and electronics just don't mix. Highly con- 
ductive, liquid can fry whatever it touches— which could be a new scanner or a hard 
drive; or you could get a shock you'll remember for days. During upgrading, repairing, or 
just during daily usage, keep beverages and liquids well away from your electrical de- 
vices. A fifty-cent cola will never equal a thousand-dollar motherboard, an expensive 
hard drive, or a print engine. 
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Ethernet 


Audio In 


Video 


GeoPort 


NuBus/PDS Slot 


n/a 


n/a 


n/a 


n/a 


1 PDS (SE30 only) 


opt 


n/a 


n/a 


n/a 


6 NuBus 


opt 


n/a 


n/a 


n/a 


6 NuBus 


n/a 


• 


n/a 


n/a 


n/a 


opt 


• 


n/a 


n/a 


LC PDS 


opt 


• 


n/a 


n/a 


LC PDS 


opt 


n/a 


n/a 


n/a 


PDS or NuBus 


opt 


n/a 


n/a 


n/a 


3 NuBus 


opt 


• 


n/a 


n/a 


3 NuBus & IPDS 


opt 


• 


n/a 


n/a 


1 NuBus or 1 PDS 


opt 


• 


n/a 


n/a 


3 NuBus, 1 PDS 


• 


• 


• 


• 


1 NuBus 


opt 


• 


n/a 


n/a 


1 PDS 


opt 


• 


n/a 


n/a 


1 NuBus or 1 PDS 


• 


• 


n/a 


n/a 


3 NuBus & 1 PDS 


• 


• 


n/a 


n/a 


2 NuBus & 1 PDS 


• 


• 


n/a 


n/a 


3 NuBus & 1 PDS 


• 


• 


• 


• 


3 NuBus 


• 


• 


n/a 


n/a 


6 NuBus, 1 PDS 


• 


• 


• 


• 


1 NuBus 


• 


• 


• 


• 


3 NuBus 


• 


• 


• 


• 


3 NuBus 



Always work in an evenly lit area; fliiorescents do well in this kind of situation. Remem- 
ber that fluorescents cycle at 60 Hz; if you intend to light your office with fluorescents, 
avoid getting a monitor with the same refresh rate, as this will cause noticeable flicker 
(refresh and scan rates measure the speed that your monitor draws the screen from top to 
bottom — and the frequency of the pulse your fluorescent lamp needs to remain at a per- 
ceived "'constant" illumination). 

Avoid excessive environmental moisture and dust, and keep the room at a comfortably 
cool temperature with a source of fresh air available. Fluorescents also help to reduce the 
temperature because they employ charged particle gas that generates litte heat, and not 
hot filaments like a standard bulb does. Fresh air in the room keeps static electricity to a 
minimum. Though static doesn't usually cause catastrophic damage to the computer 
itself, it can create gremlins — inexplicable events that ruin floppies, or cause your ma- 
chine to lock up. Be careful of open windows; they can introduce moisture into the 
room, so keep your eye on the barometer and the sky; either install screens or keep the 
Mac away from windows to prevent weather damage. 
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Tobacco smoke is also something to keep away from electronics. If you must smoke, get a 
smoke-eating ashtray or at least a fan. Smoke may not kill your computer, but you may 
have a hard time reselling yellow, tobacco-reeking equipment. Nearly impossible to clean 
once stained, the platinum and beige plastic casings on Macs and peripherals are notori- 
ous for attracting dirt and for staining quickly. 

The tars and resins from smoke collect on your electronics and facilitate air particles to 
collect on the insides of your computer, which will degrade performance. Dust and par- 
ticles contain amounts of conductive material and liquid, and even live microorgan- 
isms — all of which conduct electricity. 

Consumer level air filtration devices and negative ion generators are of marginal use; 
they basically move the air around, remove small amounts of debris, or cause dust to fall 
to the floor — and on your equipment. For a more in-depth look at workspace disaster 
prevention see chapter 30, "Preventive Maintenance Philosophy and Practice." 



Connection Problem Areas 

Before working with hardware, be sure to inspect the cable end and input for any wear 
and bent pins. Make sure the plugs and inputs are free of debris, have no chipped or bent 
inputs, worn or cracked sleeves, or discoloration. Most Mac specific cables have an ex- 
truded D-shaped molded end that corresponds to the same shape input, which makes it 
quite a bit easier to find the angle of insertion and cable seating to prevent bent pins and 
possible bad connections. 

The metal pins on the inside of Mac cables are hair-thin and will bend easily. Luckily, 
they are made from soft alloys and can be straightened with thin needle-nose pliers 
should you bend one. 

Assuming your software drivers (if any) have been loaded into the system folder, proceed 
to connect your device. 

1 . Install software drivers from the floppies included with the peripheral. Look for a 
teachtext file that may contain the latest bugs and conflicts for the device, or any 
problem — usually marked RLAD ME FIRST. 

2 . Power down the Mac, but leave it plugged in for grounding purposes. 

3 . Determine the correct angle of insertion of the cable to the input on the peripheral 
device. 

4 . Gently push the cable into the connectors on the peripheral, feeling for a positive 
seat, or signs of resistance. Don't force; feel. 



5 . If you do feel resistance, check your angle again, and inspect the plug and input for 
damage. 
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6. Repeat steps 3 and 4 for plugging the cable into the Mac. 

7. Plug in the power cable of the new device and turn it on. 

8 . Turn on the Mac, and check your peripheral. Since you've already installed your 
device driver, it should be available where you need it — whether it's from within a 
backup program trying to locate the tape drive, your paint application looking for a 
scanner, or from your desktop for CD-ROM or drive icons. 



Additionally, distributing the wall outlet power among your larger peripherals is a good 
strategy to avoid overloading any electrical circuits in your workspace. Ideally, your setup 
will contain a quality power conditioner/uninterruptible power supply (UPS) that "cleans 
up" the power coming through the walls into your devices — and will filter out or "condi- 
tion" the power — eliminating harmful voltage spikes, surges, and uneven power. Found 
for under $500, they can solve many of the riddles that get attributed to hardware 
gremlins. If a UPS is beyond your reach, try to keep your power hungry peripherals bro- 
ken up over several different circuits; run extensions from other outlets. Loaded circuits 
add to the problems already commonly found in the raw power stream found in office or 
home outlets. At the very least use surge protected power strips that have "toggle" (on/ 
off) fuses that trip instead of blowing out your Mac. For a more in-depth discussion of 
power, see chapter 30, "Preventive Maintenance Philosophy and Practice." 




Cable Strategies 

Cables are a necessary evil in computing. And adding peripherals means more cables — 
and with more cables comes more mess, more voltage, and more chances for problems. 
Though a few companies have made attempts at wireless peripherals, such as mice and 
tablet stylus pens, there are no all-in-one wireless solutions for a range of Macintosh 
peripheral devices. 

Cables represent the weak link in many systems, and are an expensive afterthought 
when putting a system together for many new users; however, cables should not be dealt 
with lightly. Here are a few guidelines to follow^: 



■ Get the best quality cables you can afford. 

■ Keep the cables as short as possible. 

■ Stick with straight, smooth cables. 

■ Stay away from using coiled phone cord style cables (commonly used for key- 
boards) which invite tangles with all your other cables. 

Many cities have small businesses that can make cabling to your length spec by using 
copper instead of a cheaper alloy that many consumer cables possess. Custom made 
cables are often thicker gauge with better shielding that is hand assembled and checked, 
and many have gold-plated hardware (gold is highly conductive). These custom-made 
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cables take a few days to make, but you will receive quality connectors for not much 
more than you would pay in a computer store for sometimes shoddily constructed 
generic cables that have been marked up considerably. 



Cable Routing 

You can keep your cables well-organized and away from each other with a cable run. 
Taped down, routed through tubing, or shield-wrapped and snaked, a cable run is a prac- 
tical and cheap way of keeping your cables untangled and making your system look 
more professional. Another benefit of installing a cable run is that it keeps your wires 
from moving against each other, or getting jammed and torn enough to begin your sig- 
nal straying from its designated path down the wire. A well thought-out cable run will 
also protect your cabling from any tangling and other potential hazards such as gnawing 
pets, foot traffic, and environmental moisture. 

If you need a cable run, you can put one together using inexpensive items from any 
hardware and automotive store. Cable runs created from spark plug wire directors, zip 
ties, or lengths of closed cell pipe insulation all keep your cables running uniformly. You 
can accomplish many ingenious combinations of cable consolidation from inexpensive 
and commonly found items. 

Of the several large mail order catalogs where you can find almost any cable, cable acces- 
sory, or routing product, the Markertek Video and Audio Supply Catalog (1-800-522- 
2025) is perhaps the most exhaustive and cost effective. 



Tables and Supports 

Many users don't think of their desks as intricate peripherals to their setup. Many com- 
puter owners get by with a work table at keyboard/mouse height, makeshift shelving for 
peripherals, and the floor. 

However, having the proper furniture will fix many basic problems that can have a 
monumental effect on your working relationship with your computer — ergonomics. 

An ergonomic desk (see fig. 5.5) can fix Improper position and angle of the monitor, 
flexibly gauge the correct proximity of the keyboard and mouse to you, as well as 
elegantly incorporating a cable run or even power. Environmental factors within the 
workspace can be the easiest and cheapest ways to quickly and reliably nullify a 
potentially hazardous situation regarding your own workspace well-being. 
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Fig. 5.5 

Anthro Carl C'omputer Desk. 

Though there are many different computer desks, an excellent choice is ScanCo's (800- 
722-6268) MacTables. Fhey arc ergonomic solutions for specific Apple models made by 
hand using real wood and not veneered pl>^vood and particle board found in many 
cheaper computer desks. Another good bet is the Anthro Corp. (503-241-7113) Anthro 
Cart line of computer furniture which has more than forty accessories to customize it for 
your setup. A multitude of computer furniture is available now; you only have to imag- 
ine your configuration and it is probably sold somewhere near you — check the Yellow 
Pages under furniture. Don't be surprised to find that most furniture companies and fur- 
niture makers all feature computer furniture. Find anything from a highly-integrated, 
rolling single-person desk with built-in cable routing, sliding keyboard rack with a swing- 
ing printer tray and monitor shelf, all the way to an electrically grounded, modular, 
triangular, polymer-extruded, multi-user group workstation hub. Definitely a step up 
from a door on two filing cabinets! 

Depending on your computer, you will want to pick a desk that your computer fits into. 
A floor standing Mac like the Quadra 950 might lead you to buy a smaller desk with a 
floor level shelf to hold a tower CPU. 

If security is an issue, some desks have integrated steel loops to attach metal wire security 
cables and padlocks for securing your system to the desk. Some desks even have inte- 
grated power strips and small strip lights under the desk to illuminate your wiring. 
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Ideally, try to keep the center of gravity as low as possible, and stay away from precarious 
shelves. Don't place heavier peripherals on lighter ones, stack or place monitors too close 
together. 

Device Proximity Problems 

Certain peripherals can be fussy and problematic when placed near others of the same or 
different kinds of peripherals. Monitors are particularly fussy, particularly to the place- 
ment of poorly or non shielded devices nearby that contain fans or generate magnetism. 
Monitors displaying picture waviness should be moved away from other monitors and 
nearby peripherals to determine if they are causing the problem. Sometimes radio fre- 
quencies generated by any nearby outdoor radio towers can be strong enough to affect 
your monitor's picture stability. Even having the monitor plugged into a power strip 
with a decent-sized room fan can sometimes affect the picture. This might be the fault of 
thinly insulated monitor cables. Shields made by the No-Rad company, designed to cut 
ELF, are rumored to help prevent monitor picture inconsistencies due to emitted radio 
and low frequency emissions. 

An inexpensive collar of Ferrite metal beads can be purchased in most computer or elec- 
tronics stores to clip onto the neck of the cable near the monitor, which will help to 
eliminate any line RF in either direction. 

Before you tip any devices (such as hard drives) on their sides, make sure you don't block 
any stategic air input hole or face the air intake directly into the back of other devices 
that may be eliminating hot or positively charged stale air. 

Scanners and external hard disks generate a decent amount of heat and need fresh air for 
cooling. Give them 3 to 6 inches at least for healthy operation. Keep them out of the sun 
and away from each other. 



Earthquake Proofing 

Keeping your system from falling to the floor in case of an earthquake is a common ob- 
jective for most California computer users. Other parts of the country who may not have 
earthquakes might consider the ravages of possible slammed doors, careless table bumps, 
rampaging kids, cavorting pets, and any kind of foot traffic. While not as terrifying as a 
real earthquake, they can be just as harmful to unsecured computers. 

Some users also employ the trick of leaving their SCSI devices plugged in but not screwed 
in (many SCSI cables have thumb-tighten end screws which secure the cable to the com- 
puter). In case of an earthquake (or other horizontally disabling event), having your Mac 
cables plugged in but not screw-tightened keeps the device from dragging any peripher- 
als to the floor with it. 

Use the low center of gravity approach, and keep your CPU as close to the floor as pos- 
sible. Don't put it where something heavy can fall on it. 
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Use lots of Velcro on the feet and undersides of your peripherals, keyboards, and drives; 
look for rolls of Velcro in fabric stores. Velcro is not very expensive, but it offers flexible 
protection for jarring and rolling, and is faster and much less expensive than specialty 
shelving where drilling and bolting is involved. 



Tools 

Though installing Macintosh external peripherals doesn't usually require any tools, it's 
good to have them ready for that unexpected fix that might shut you down for days 
because you don't have the right tool. 



While it's probably not necessary to go out and buy a professional computer repair tool 
kit for installing peripherals, you might want to at least find out if there are specialty 
tools for your particular Mac. 



Integrated, Zero-Footprint (ZFP) Macs (128/512/Plus/SE/Classics) and PowerBooks require 
a specialty star head Torx-15 driver tool. PowerBooks require #8 and #10 Torx Drivers 
(except PBIOO). Mac Plus, SE, and Classics require a mini "jaws-of-life" tool called a Mac 
Cracker (most mail order RAM houses sell them and may even include them). Markertek 
also sells a tool kit for opening integrated Macs. A large, tweezer-like RAM-puller tool will 
come in handy for memory switch outs — but be sure to determine if the RAM you have 
is 36-pin SIMMs or 72-pin longer SIMMs. An antistatic strap will prevent you from con- 
ducting any electricity to your devices and is either free with memory upgrades, or can 
be found cheaply in any electronics store or catalog — though you absolutely must leave 
the Mac plugged into the wall for the grounding strap to work; otherwise the Mac's dis- 
charge of power can actually discharge through you with the grounding strap on. 



One repair and upgrade secret is a special conductive contact-enhancing liquid called 
Tweek that comes in a small squeeze bottle. When applied to cable ends and plugs, it 
actually increases connective surface area. Look for it in electronics magazines, stores, 
and catalogs. Cans of compressed air to clean the inside of the Mac are also recom- 
mended — be sure to have lots of ventilation before doing this; and wear old clothes. A 
small handyvac vacuum is good to have around for these chores, as well as to clean your 
keyboard. 



A decent set of small jewelry-repair screwdrivers and hex wrenches comes in handy for 
those tiny, nonuniform screw sizes used on many peripheral enclosures. An assorted set 
of regular sized straight-edge and Phillips end drivers will be used more than your other 
tools. Sears is a great place to find quality tools. 



If you're setting up a comprehensive repair workbench, you're going to need a lot more 
things, primarily a good soldering iron, voltmeter, Torx drivers, a large grounded work 
surface, point and ambient lights, good ventilation, and a wide assortment of tools, elec- 
tronic test equipment, and diagnostic machines. 
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SCSI Primer 

Apple was the first large company to initially pick the Small Computer System Interface 
(SCSI) protocol as its bus standard for peripherals. Prior to 1986, devices had to be con- 
nected to a much slower serial device input that can only talk to one device. Picking 
SCSI was a critical endorsement by Apple that shifted and solidified the entire peripheral 
market. 



b| 
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Fig. 5.6 

A 25 pin SCSI cable has a male 25-pin D connector with thumb screws to keep it secure. 

Today SCSI is exclusively at the forefront of all major cutting-edge storage and peripheral 
device technologies such as scanners, optical, magneto, DAT, and CD ROM storage. With 
SCSI, every Mac can use the same SCSI device — even the low end Macs that have a SCSI 
port. 
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Fig. 5.7 

A 50 pin SCSI cable has a slotted centronics-type connector vvitli slots to snap the retaining clips 
into. 

Chaining SCSI Peripherals 

SCSI devices can be daisy-chained, allowing one Mac SCSI port to connect five total ex- 
ternal SCSI peripheral devices. Though there are a total of seven SCSI address numbers, 
two are taken because the Mac sees itself as a SCSI device (and defaults to SCSI 6), and 
the internal hard drive counts as the other (usually assigned to SCSI #0). You must assign 
a unique SCSI ID number to each of the other devices, between one and five. Most SCSI 
peripherals have a SCSI number selection switch with a numerical reader on the back 
where you can set the number by pushing an up or down button. 

If your device docs not have a switcher, you can set the SCSI ID number by installing 
small black jtimihrs (a 1 mm sized metal bridge with a |)Iastic jacket), which fit over one 
of three sets of adjacent but unconnected pins on the controller board of the drive or 
device. Devices without a hardware switcher usually supply a diagram showing where 
the ID switching pins are located on its motherboard. As a last resort, technical support 
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at the manufacturer can help you quickly locate the pins by giving you the alpha- 
numeric code found next to the matched sets of pins on the motherboard, such as 
'•\U, R2, and R3/' 

Most SCSI devices are configured so that with no jumpers installed, the SCSI will set the 
device to SCSI ID #0. To configure your device for numbers 1-5, assign a number 1 to the 
first pin set, 2 to the second, and 4 to the last. If you add the numbers for only the jump- 
ers used, you will arrive at the ID#, fhese settings may be different for your device, but 
the spec sheets included with each device detail the location of the SCSI pins and the 
jumper/SCSI ID correlation. If you have the same SCSI ID number set to two devices, one 
or both of them will be invisible, or make your hard drive invisible, in which case you 
will get a blinking question mark when you restart. 

Completing a SCSI Chain 

With its peer-to-peer nature, SCSI devices aren't supposed to care where they belong in 
the ID number scheme, but you may run into certain devices that prefer to be at the 
beginning or the end of the physical SCSI chain. Since Apple sends out their CPUs with 
the internal drive set to SCSI ID #0, it is recommended that the internal hard disk in 
your Mac be set the same. Some external devices only have one actual SCSI input, not 
two (which is necessary for daisy-chaining). These one input devices are often internally 
terminated, meant to be last in the SCSI chain. If they are not internally terminated, you 
may require a line lerminaloi — an in-line, double-ended SCSI plug that fits into the lone 
input of the device. 

If you've just installed a SCSI device, and find upon restarting the Mac that you get a 
blinking question mark, it could indicate that the SCSI chain is incomplete, and your 
Mac can't find the SCSI hard drive your system software needs in order to boot the Mac. 
If a diagnostic SCSI cable with built-in LED indicators reveals erratic behavior on your 
SCSI line; restarting is unnecessary (see fig. 5.8 later in this section). If you find the blink- 
ing question mark even after the drive has been terminated (and unique IDs were set for 
the device), it could mean your drive is damaged or your system software is corrupted 
(though the latter is less likely to be the problem when you are setting SCSI IDs and 
termination). 

The SCSI spec is device independent; that is, it masks the internal operation of a peripheral 
from other peripherals and the Mac itself by treating them as logical rather than as 
physical. All devices on the SCSI bus are treated as equals in terms of their capability to 
communicate directly with other devices on the bus — making the interface truly peer-to- 
peer. 

Software Drivers 

Though SCSI allows open compatibility with other devices, many SCSI peripherals have 
software drivers that must be loaded into the Mac System before the peripheral can be 
recognized and used. The drivers communicate with the Mac's on-board SCSI Manager — 
the software traffic cop that allows your Mac to talk to the SCSI device. Keep your 
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peripheral drivers current. Keep your warranty cards in a file by your Mac. If you have a 
modem, many companies offer a direct line for users to upgrade to the latest drivers as 
soon as they're released, and sometimes even before, to test them out. Be forewarned 
that loading anything into the system — particularly freeware or third-party software 
INITs and CDEVs that less adept programmers have written — can create incompatibility 
problems with your other folder members. The Mac could crash, or run differently. You 
can prevent most problems by having the latest system software and the latest peripheral 
drivers. If your Mac is acting funny, pull out the most recent system addition, restart, try 
to duplicate the problem, and remove the bad software. 



Termination and SCSI Cable Length 

SCSI termination is the source of many problems with the Mac's operation. Poorly termi- 
nated Macs display inexplicable errors such as write crashes, signal noise, failure to 
mount a drive or boot the system, and generally erratic operation. Remember that be- 
cause you are chaining devices together, the Mac needs to see a logical end to the chain, 
it does so using a temwiator resistor at the beginning and end of the line that tells the 
Mac where the bus begins and ends. The Mac's motherboard SCSI input is terminated; all 
you need to remember is to have a SCSI terminator at the end of the chained SCSI bus. 




External hardware terminator plugs look like SCSI cable ends without the cable, and are 
plugged into the open SCSI port on the last device in the SCSI line. 



One of the best SCSI external terminators available is built by Granite Digital (510- 
471-6442), the SCSIvue Diagnostic Terminator. The SCSIvue is well built, with gold 
connectors and heavier shielding than generic terminators, with the added innovation 
of having LED status indicator lights that show you any connection problems or erratic 
SCSI behavior at the end of the line. 1’his indicator takes much of the guesswork out of 
solving SCSI problems (see fig. 5.8). 



Total cable length should stay under three meters (roughly ten feet) to steer clear of any 
SCSI termination problems; any longer and truly active termination power will become 
necessary for the SCSI chain, because the longer the cables, the more termination power 
is required. The only available system that adds externally powered active termination is 
APS Technology's (1-800-677-3294) SCSI Sentry terminator. It pulls AC power into the 
line rather than from the potentially more erratic Mac or peripheral power supply. 



SCSI Problematic Macs 

Both the Mac Plus and Mac Ilfx are exceptions to the standard Macintosh SCSI spec. The 
Mac Plus does not feature internal termination. According to Apple, termination must be 
supplied on the first and last device in the line, rather than just on the last device in the 
line. 
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Fig. 5.8 

SCSIvuc SCSI Terminator from Granite Digital (510-471-6442). 

I'he Ilfx is more problematic. Assuming you have an internal hard drive that can supply 
termination at the beginning of the SCSI chain, you must then add a specially config- 
ured Terminator Ilfx external terminator (sold by Apple) that is wired for the fx's 
peculiar handling of SCSI. The T2 is used at the end of a Ilfx SCSI chain like any nor- 
mally configured external terminator — and looks exactly the same as a regular SCSI ter- 
minator, except that it is black rather than platinum colored. 

If your Ilfx has no internal drive, you need to install an internal SCSI Termination block. 
This internal block is a ‘'pass-through" internal SCSI plug that fits the internal SCSI input 
on the fx‘s motherboard and provides internal capacitors that begin the line termina- 
tion. 
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Input Devices 
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rhis chapter covers most types of input devices. Some types of devices that are not cov- 
ered here have their own chapters, such as data acquisition and process control devices. 
Also look in the multimedia and music chapters for other specialized devices. Here, you 
find information on keyboards, mice, trackballs, joysticks, touch screens, bar code read- 
ers, graphics tablets, pen input, and voice input devices. This chapter also takes a look at 
some of the esoteric, if not bizarre, input devices available. Finally, this chapter examines 
some alternative input devices from the standpoint of the physically challenged (an area 
where the Mac really shines). 

Technical Terms 

As you read through this chapter, you encounter various technical terms. The following 
list explains them: 

ADB (Apple Desktop Bus) 

riie .Apple Desktop Bus is a serial interface designed for connecting input devices to the 
Mac. Pass-through connectors on each device (if present) enable you to chain several 
devices together. The ADB handles both data signals and the electrical power supply. 
Nearly all types of input devices conform to the ADB standard, except graphics tablets, 
which require a faster data rate than the ADB port. 

Carpal Tunnel Syndrome 

rhe most common repetitive stress injury affecting the hand, carpal tunnel syndrome 
results from bending the wrist while typing. Pain can extend from the fingers to the 
shoulders, but usually is most noticeable in the wrist. Failure to seek medical attention 
can increase the severity and the long-term effects. 

Chording Keyboard 

Chording keyboards use only a few keys or buttons to enter alphanumeric characters. 



Peripherals 




158 



Keyboards, Mice, and Other Input Devices 



instead of a separate key for each character. You press combinations of keys (like playing 
chords on the piano) to enter letters and numbers. 

Dvorak Keyboard 

An alternative arrangement of the keys on a typewriter or computer keyboard, this lay- 
out facilitates rapid data entry. 

Ergonomics 

Ergonomics, or ''human engineering," seeks to find designs and interfaces that both 
enhance productivity and decrease discomfort and injury that result from using any 
manufactured item. 

Graphics Tablet 

Graphics tablets offer an efficient means of creating illustrations on a computer. You 
simply draw on the surface of the tablet vvitli a stylus. The tablet contains a grid that 
senses where the stylus moves and translates the data into screen positions. 

Home Keys 

On a QWER IT keyboard, the D and K keys are the home keys for touch typing. ITe- 
quently, they have little bumps on them so that the typist can find them by touch. 

Joystick 

Joysticks are most frequently used for playing computer games and for operating flight 
simulators. They look similar to the steering control found in airplanes. They move the 
cursor around the screen by means of a vertical handle. Instead of by means of a rolling 
ball. Usually, joysticks have one or more buttons for activating various game functions. 

Mouse 

The mouse, or pointing device, allows you to move the cursor around the screen and to 
select various items. It uses a rolling ball on the bottom, and an optical sensor to deter- 
mine relative position. The button provides a means of selecting the item where you 
have placed the cursor. 

Parallel Port 

A parallel port provides a means of sending and receiving data, using one wire for every 
bit in the data byte. 

Pressure-Sensitive Pen 

Some graphics tablets offer a pre.ssure sensitive stylus, which mimics the behavior of a 
pen, brush, or pencil on a surface. By pressing harder, you can make the stroke width 
wider or change the color, and so on. 

QWERTY Keyboard 

The standard arrangement of keys on a typewriter or computer keyboard, this is the fa- 
miliar layout for touch typing. Originally developed for use on the early typewriters, its 
purpose was to slow the typing rate to prevent the mechanism from jamming. It is 
named QWERTY because of the order of the first few keys in the top row. 
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Repetitive Stress Injuries 

Repetitive stress injuries result from performing the same action(s) over and over, with 
little or no variation. They are not unique to computer use, but also are common among 
musicians, athletes, and assembly line workers. 

Trackball 

I rackballs offer an alternative way of moving the cursor around the screen. You roll the 
trackball in the desired direction, and the cursor moves accordingly. Trackballs also have 
one or more buttons. 

Serial Port 

A serial port provides a means of transmitting and receiving data over a single pair of 
wires. The communication protocol sends the data one byte at a time, in a prescribed 
order. 



Touch Screen 

Touch .screens offer an immediately apparent way of controlling a computer. The trans- 
parent screen, with embedded sensors, fits over the computer monitor so the user can 
simply touch the on-screen button to activate a command, or drag an object from one 
place to another. 




Overview of Keyboards and Numeric 
Keypads 

Most computer users input data and commands through the keyboard. That's far better 
than the original way (punched cards and tape), but it turns the desktop computer into 
an elaborate electronic typewriter. Many other input methods are available, but the key- 
board remains king. Taste in keyboards is highly personal, with no common agreement 
on which is the best. Some people are concerned with compactness because they don't 
want to give up desk space. Others want big keyboards bristling with lots of keys and 
LEDs. Touch typists have particular preferences about the mechanical resistance of the 
keys and the overall layout and dimensions. The little bumps on the D and K keys are for 
them. These bumps on the home keys are what keep their hands in the right places. In 
other situations (retail and industrial), you need waterproof and dustproof keyboards. 



Alternative Keyboard Layouts 

Alternative keyboard layouts are possible on the Mac. For use in other countries, Apple 
provides system extensions that provide special symbols unique to various languages. If 
you do business internationally, you may want to buy these foreign language keyboard 
drivers. Also, you can change the standard order of the keys (often called QWERTY). In 
the early days of the typewriter, engineers had to find a way to make people type more 
slowly to keep the keys from jamming. The QWERTY layout was the solution, and w^e're 
more or less stuck with it because that's what everyone knows and has learned. Several 
more efficient systems have been developed since then, and the Dvorak layout is the best 
known of them. It puts the alphanumeric keys into an order that promotes faster typing. 
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You can change your Apple keyboard from QWER'l'Y to Dvorak with a system extension 
that Apple sells. You also have to take the caps off the keys and put them back on in the 
Dvorak arrangement (not the same as using the Key Caps desk accessory). 

Still another approach to alphanumeric input is the cfioi cling keyboard. These strange- 
looking devices usually are curved to fit the hand and have a button for each finger. You 
use the buttons in various combinations (like playing chords on the piano) to enter all 
the letters of the alphabet. You have to spend some time learning to use one of these 
alternative keyboards, but you can enter data extremely quickly with them. Court ste- 
nographers use similar devices because of their speed capabilities. Moreover, chording 
keyboards can be useful for people with disabilities. 

If your work involves extensive numeric entry, you should have a numeric keypad. The 
typewriter-style row of numbers across the top of keyboards frustrates most people. Many 
keyboards have a numeric keypad built in, but you can buy one as a separate Apple Desk- 
top Bus (ADB) accessory. 

Keyboard Accessories 

Keyboard accessories can protect your equipment. Many companies make nylon dust 
covers. Hard covers are useful in environments with pets and small children (such as 
home offices) to prevent damage from falling objects and spilled liquids. For retail 
(especially point of sale with food handling) and industrial use, tough plastic skins keep 
dust and liquids out without keeping you from pressing the keys. 



Note 



Take care to place your keyboard at a comfortable height. Long hours of typing can lead to carpal 
tunnel syndrome if your hands and wrists are at uncomfortable angles. Ideally, your hands and 
wrists should be flat, not bent. Most keyboards have a height adjustment, but you should keep the 
back down, not up. Wrist rests are an essential accessory. Look for one that is soft and that raises 
the wrist up to as flat an angle as possible. 



Selected Keyboards 

The following keyboards from Apple and third-party vendors represent a cross-section of 
those available. Frgonomic considerations will motivate your choice far more than the 
number of keys on the panel. 

ADB Industrial Keyboard 

Made rugged to survive in factory environments, this keyboard is a good choice for those 
who are developing Mac-based industrial, laboratory, or assembly line systems. 
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$480 SRP 

Business Technolog)' Manufacturing 
42-20 235th St. 

Douglaston, NY 11363 
(718) 229-8080 Voice 



Apple Keyboard II 

Apple's basic keyboard occupies a small amount of desktop space. It includes the nu- 
meric keypad and cursor control keys, but lacks the function keys and other goodies on 
the extended keyboard. 

$85 SRP 

Apple Computer 



Apple Extended Keyboard II 

I'he Extended Keyboard II has all standard keys plus function keys, arrow keys, a numeric 
keypad, and other special keys (often useful when you're connected to a DOS machine or 
a mainframe and need special characters). I'he II model has a flatter profile, along with a 
height adjustment, to reduce strain on the wrist. 




$185 SRP 
Apple Computer 



Apple Adjustable Keyboard 

rhe Adjustable Keyboard allows you to split the keyboard into various segments and to 
adjust the angles and placements of each segment relative to each other segment. The 
main section splits in the middle, and the two halves pivot apart. No single position is 
ideal; you can change this keyboard's arrangement whenever you feel the need. Built-in 
wrist pads help to relieve strain. The numeric keypad detaches completely, and all the 
function keys are on this segment. The Adjustable Keyboard has all the keys of the Ex- 
tended Keyboard, plus audio input controls for using the built-in microphone on recent 



Macs. 



S185 SRP 
Apple Computer 

Kensington Notebook KeyPad 

PowerBook users who do lots of numerical entry might want to buy Kensington's Note- 
book KeyPad because the PowerBook keyboard does not include a numeric keypad. The 
Notebook KeyPad requires an ADB port; it does not work on a Duo without a Dock. 

$119.95 SRP, SI 49.95 SRP with Adding Machine software 
Kensington Micro ware 
2855 Campus Blvd. 

San Mateo, CA 94403 
(415) 572-2700 Voice 
(415)572-9675 Fax 
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Keyboard Deluxe 

For all ADB Macs, the Keyboard Deluxe offers a full 105-key extended keyboard. Legs on 
the back provide three height adjustments. The Membrane model uses a membrane-like 
mechanism for quiet soft-touch operation. The Tactile model satisfies touch typists who 
want mechanical spring-loaded switches and an audible click. 

$89.95 Membrane model, $129.95 Tactile model 
MicroSpeed 

Mac-1 01 E Enhanced Keyboard 

Similar to the Apple extended keyboards, the Mac-101 E offers all the same keys and indi- 
cator LEDs. It has a different contour for the key tops, which many people find more 
comfortable, and it has more of the tactile feedback some prefer. 

$169 SRP 

Datadesk International 

9524 SW Tualatin-Sherwood Rd. 

Tualatin, OR 97062 
(503) 692-9600 Voice 
(503) 691-1101 Fax 




Fig. 6.1 

The Mac-1 OlE offers tactile feedback and contoured keycaps. 

MacPro Plus 

An extended keyboard, it has an optional trackball for greater convenience. 

$179 SRP, $249 TrakPro SRP 
Key Tronic 
PO Box 14687 
Spokane, WA 99124 
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(509) 928-8000 Voice 
(509) 927-5224 Fax 



Overview of the Mouse 

riie mouse, or pointing device, has been one of the Mac's more distinctive features 
tliroughout its history. Researchers at the Xerox PARC originally developed the concept 
of a pointing device, and the Apple Lisa computer was the first commercial application 
of the principle. Since then, the mouse has swept through the personal computer indus- 
try as the best way to move the cursor around the screen, to select items, and to move 
them around. .Apple has always used a single button, though others boast several but- 
tons. 



In the beginning, Apple used a dedicated serial port for the mouse. Because it accommo- 
dated only one mouse but no other devices, Apple changed over to a more flexible serial 
port, beginning with the SE called the Apple Desktop Bits. The ADB accommodates several 
related input devices at the same time (the mouse, keyboard, graphics tablet, and 
trackball, for instance). Fhe ADB does not provide much power, so you have to limit the 
number of ADB devices and avoid those with relatively large power requirements. 
Generally, you can connect five or six ADB devices with no loss of power. All input de- 
vices now use the ADB port; if you have a pre-SE Mac, finding input devices for the old 
serial mouse port is becoming increasingly difficult. Some input devices, such as graphics 
tablets require their own serial port connection. 



Care and Feeding 

In daily use, the mouse ball picks up dirt particles and gets sticky and unreliable. To 
avoid this, use a mouse pad. They're inexpensive (often given away as advertising items), 
and besides keeping contamination out of tlie works, they provide a better rolling sur- 
face. Choose one with some nice photo or graphic image, and it will brighten up your 
working environment. 



Even a mouse pad can't keep all dirt out of the roller. Periodically, you need to open the 
mouse up and clean it (see your Apple manual for instructions). You can buy mouse 
cleaning kits with swabs and fluid at most computer shops. 

For your own comfort, you might want to raise the mouse an inch or so off the desktop. 
Many people simply put a book under the mouse pad. This helps to keep your wrist at a 
flatter angle with your arm. Too much bending of the wrist can create conditions for 
development of carpal tunnel syndrome. .Also, consider using a wrist rest for your mouse 
as well as for your keyboard. 



Mouse Accessories 

Mouse accessories are great impulse items at computer shows. You can buy a mouse suit, 
with whiskers and ears, or a racing car shell to dress up your mouse. Super-fast ball bear- 
ing suspensions and Teflon sliders can soup up performance. All these whimsical items, 
though of dubious value in improving performance, certainly make using your Mac 
more fun. 
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Selected Mice 

What are the differences among mice? You can find hundreds of third-party mice on the 
market; some with higher resolution, extra buttons, or well-conceived ergonomics. Alter- 
natives such as Felix (pseudo-joystick) and the Unmouse (quasi-touch screen) offer differ- 
ent approaches to moving the cursor. The survey below points out some of the more 
interesting variations. 

Apple Desktop Bus Mouse II 

Apple has gone through several generations of mouse design. The original serial mouse 
was rather square and tall. At the time of the ADB introduction, Apple brought out the 
Desktop Bus Mouse, a low-profile version shaped to fit the hand more easily. The newest 
design, Desktop Bus Mouse 11, has softer, more rounded contours than previous models, 
and a larger button. 

$75 SRP 

Apple Computer 

Mouse 

Boasting three programmable buttons, and a 300 dpi optical tracking mechanism, the A^ 
Mouse has better resolution than a conventional mouse, plus greater convenience of use. 
It's helpful for desktop publishing, and graphics, where accurate positioning is essential. 

$134.95 SRP 
Mouse Systems 
47505 Seabridge Dr. 

Fremont, CA 94538 
(510) 656-1117 Voice 
(510) 656-4409 Fax 



Felix 

Felix looks something like a joystick, with a pen-like control mounted on a base. You 
move the pen pointer around the base to move the cursor. This gives Felix a natural 
feeling, using the same muscles you use in handwriting. 

$118 SRP 
Altra 

520 W. Cedar St. 

Rawlins, WY 82301 
(307) 328-1342 Voice 
(307) 328-1346 Fax 
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Fig. 6.2 

Felix allows you to move the pointer around the screen while keeping your hand in a more natural 
handwriting position. 
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Fig. 63 

Kidz Mouse looks like a mouse, with the ears as the buttons. 

Kidz Mouse 

Kidz Mouse not only makes using the Mac more fun but also fits the hands of youngsters 
more comfortably than adult-size mice do. It really looks like a little mouse, and the two 
ears are the buttons. 

$59 SRP 
Logitech 

MouseMan 

MouseMan is curved to fit the contours of the human hand. Choose either the right or 
left-handed version for ultimate comfort. 

$129 SRP 
Logitech 
6505 Kaiser Dr. 

Fremont, CA 94555 
(510) 795-8500 Voice 
(510) 792-8901 Fax 

UnMouse 

UnMouse, an intriguing twist on the principle of the touch screen, replaces your mouse 
with a touch-sensitive ADD tablet. It lets you select objects by tapping your finger rather 
than by clicking the mouse. You move objects by dragging them with your fingertip. 
UnMouse also gives you 16 on-screen function keys for executing macros. It has one 
million touch points, so it functions as a mini graphics tablet for making rough sketches. 

$199 SRP 

MicroTouch Systems 
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Fig. 6.4 

The Logitech MouscMan's contours fit the liand. Choose left or right-handed model as appropriate. 
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Fig. 6.5 

rhe UnMousc uses a touch-pad approach. 



Trackballs 

Trackballs offer some advantages over the mouse, and were among the first alternatives. 
Essentially, a trackball is nothing more than an upside-down mouse (see fig. 6.6). TheyTe 
a great asset for playing many computer games because of their speed. y\lso, trackballs 
make many common operations in paint and drawing programs easier, and usually pro- 
\dde higher resolution than a mouse provides. 

One important aspect of using a trackball rather than a mouse is that your hand stays in 
one position. This can be both good and bad. If you experience shoulder pains from 
moving the mouse around, a trackball can provide welcome relief. On the other hand, 
that bit of movement helps to exercise the arm and shoulder. Leaving the hand in one 
position on the trackball for extended periods of time (such as when you scroll through a 
series of database records during pruning and updating operations) can create ideal con- 
ditions for carpal tunnel syndrome. The best approach is to switch between mouse and 
trackball to provide physical relief and variety of movement. 

Selected Trackballs 

rrackballs add convenience in many situations, particularly when you're working with 
graphics applications. You can think of a trackball as an upside-down mouse. 
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A trackball can be an attractive alternative to a mouse. 

HyperTrac 

HyperTrac offers flexible software for its three buttons. You can assign keyboard short- 
cuts and menu commands to any of the keys and their combinations with the Shift, Alt, 
or Control keys to execute frequently used functions. The HyperTrac software senses 
which application is in the active window and changes its command set automatically. 

$129.95 SRP 
Micros peed 
5005 Brandin Ct. 

Fremont, C.A 94538 
(510) 490-1404 Voice 
(510) 490-1665 Fax 

MVP Mouse 

Despite its name, the MVP Mouse actually is a trackball with three buttons. Its Control 
Panel lets you choose from a library of dozens of button commands and assign any key- 
board command key function to the buttons. Resolution of 200 dpi makes positioning 
the cursor more accurate than doing so with the mouse. The optional Foot Switch be- 
comes a fourth button and extends the number of programmable command key combi- 
nations. If you do highly repetitive tasks in word processing or database entry, MVP 
Mouse can save time and effort. 

$149.95 SRP, $29.95 SRP Foot Switch 
Curtis Manufacturing 
30 Fitzgerald Dr. 

Jaffrey, NH 03452 
(603) 532-4123 Voice 
(603) 532-4116 Fax 
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Stingray 

Stingray looks similar to the fish, with a trackball mounted on the raised center panel. 
'I'he two buttons are the wings of the stingray (Click and Click-Lock). Designed to fit the 
natural arch of the hand, it's comfortable to use, though the trackball doesn't spin as 
freely as others do. 

S99.95 SRP 
CoStar 

100 Field Point Rd. 

Greenwich, CT 06830 
(203)661-9700 Voice 
(203) 661-1540 Fax 

Trackman 

Curved, in the same style as the Logitech mouse, TrackMan puts a trackball just under 
your thumb so the mouse button is at your fingertips. 

$99 SRP 
Logitech 

TrakMate 

This trackball sports a built-in wrist pad plus four buttons. 

$149 SRP 
Key Tronic 

Turbo Mouse 4.0 

One of the more popular trackballs. Turbo Mouse has two buttons (Click and Click- 
Lock). Click-Lock makes moving grapiiic objects easy. You can program it via the Con- 
trol Panel so that holding the two buttons simultaneously carries out one of seven com- 
mands (Close, Save, Print, and so on). Kensington also sells various trackballs in several 
colors and styles (including an eight-ball). 

$169.95 SRP 
Kensington Microware 



Joysticks 

Joysticks enhance the fun when you play action games or sit in the cockpit of a flight 
simulator. Similar to the mouse or a trackball, they move the cursor around and let you 
fire weapons. Typically, joysticks are ADB devices. 

Selected Joysticks 

Many companies make joysticks, but finding a good joystick is difficult. Ruggedness is 
a key factor for uninhibited game play, so stay away from cheapies. The number of 
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buttons, where they're located, and whether they are programmable are all important. 
'Fhe prime factors are ease of control and rapidity of firing; try it before you buy it. The 
following highlights some of the better, well-known models. 

Gravis Game Pad 

The Gravis Game Pad has a joystick (with a detachable handle), plus four color-coded 
programmable buttons. 

$40.00 SRP 

Advanced Gravis Computer Technology 

3750 N. Praser Way 

Burnaby, BC, Canada V5J 5E9 

(604) 431-5020 Voice 

(604) 431-1 184 Pax 



MouseStick II 

Phe MouseStick 11 uses optical sensing to provide smooth control with up to 1200 lines 
of resolution. It comes with customized control settings for many popular games, and 
you can create your own custom settings. MouseStick 11 has five independent user- 
definable buttons, plus a full-size padded handle with adjustable tension. 





Fig. 6.7 

Gravis' MouseStick II uses optical sensing for increased sensitivity. 
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$99.95 SRl^ 

Advanced Gravis Computer Technolog)' 

3750 N. Fraser Way 
Burnaby, BC, Canada V5J 5E9 
(604)431-5020 Voice 
(604) 431-1184 Fax 

Thunderstick 

Thunderstick offers dual thumb buttons on the comfortable handle, and x and y axis 
centering adjustments. It makes aerial simulations and arcade games exciting. 

$89.95 SRP 
Kraft 

450 West California Ave. 

Vista, CA 92038 
(619) 724-7146 Voice 
(619) 941-1 770 Fax 

QueStick 

QueStick uses a custom Motorola chip on-board to accommodate game-specific control 
sets. It has a special ADB address assigned by Apple to avoid conflicts with the mouse 
(which you can leave connected). The QuePrefs Control Panel allows you to assign spe- 
cific functions to the controls (two buttons and a switch) for each game and player. Or 
you can select a QueSet from the library of game sets for many popular games. QueStick 
also provides keystroke emulation for games that work better with keystrokes than with 
firing buttons. The joystick handle is contoured to fit your hand comfortably, and trim 
pads allow you to center it precisely. The Power On LIiD changes color when you press 
any button. Cushioned feet prevent slipping and help to avoid marring your table tops. 

$75 SRP 

MicroQue 

521 1 Greenpine Dr. 

Murray, UT 84123 
(801)263-1883 Voice 
(801)263-2886 Fax 



Graphics Tablets 

If you do serious graphics work, you might need a graphics tablet. 'Frue enough, you can 
draw and paint with the mouse, but not with the degree of control that a tablet provides. 
For those who have highly developed skills with pen and ink, brushes and paint, the 
tablet brings back the familiar feedback of working with those real-world tools. Tablets 
serve as an alternative to the mouse for use in any application. For example, editing a 
spreadsheet or a database is easier if you can tap directly on the cell or field you want to 
change and not have to slide the cursor all over the screen. Complex applications, from 
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DTP to CAD, often have special palettes and function keys. Tapping on them directly 
saves time. Tablets also can be helpful for people entering music into a notation applica- 
tion via its note palette. Tablets typically arc serial devices, because the ADB port is not 
fast enough to handle the amount of data they can generate. A few tablets, especially in 
the low-end range, are beginning to appear as ADB models. 



Fig. 6.8 

QucStick allows quick customization for controls and buttons. 




The main difference among tablets is the size of the working area. Bigger tablets are more 
expensive. Smaller tablets seem more comfortable if you like to hold them in your lap as 
you would a sketch pad. Resolution (how many divisions per square inch) makes a differ- 
ence. If you create finely detailed illustrations or complex CAD documents, you need the 
more expensive models with higher resolution. The down side is that the amount of data 
increases and slows down the screen display. 



Pressure-sensitive pens make the electronic tools operate more like real world tools. Press 
down on a brush, and the stroke widens. Press lightly on a watercolor brush for a tiny 
drop of color. Nearly all major graphics applications now support pressure-sensitive pens. 
Also, most pens are now cordless because most users do not put up with the inconve- 
nience of a cord. Many pens do not require batteries, which usually means that all the 
position and pressure sensing takes place on the tablet. 



Tablets have been serial port devices, but some manufacturers are moving toward the 
ADB port. The problem is speed — ADB is slower than printer and modem serial ports. 
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Tablets also tend to draw more power than most ADB devices; you must be careful about 
the number of ADB devices on the chain. 

You need a fast Mac (at least a llci, if you work in 24-bit color). Slower Macs take longer 
to display what you draw, and can destroy that feeling of immediacy. However, smaller 
tablets lessen the problem. 

Selected Graphics Tablets 

Graphics tablets allow artists to use a more natural and familiar way of inputting designs. 
Drawing with a pen makes a traditionally trained artist feel at home. 

ArtZ 

Small and inexpensive, Wacom's ArtZ enables you to create Mac graphics in the tradi- 
tional ways, rhis lap-size entry-level tablet gives you the feel of working with a sketch 
pad and pencil, on a 6-by-8-inch working area. The battery-less, cordless pen doesn't 
remind you that it's all electronic. It also senses 120 levels of pressure to simulate real- 
world tools such as pens, pencils, crayons, paintbrushes, pastels, and markers. ArtZ over- 
comes the speed limitation of ADB, with a tracking speed of 140 dpi. 

$449 SRP 

Wacom Pechnology 

501 SE Columbia Shores Blvd., Suite 300 

Vancouver, WA 98661 

(206) 750-8882 Voice 

(206) 750-8924 Pax 




Fig. 6.9 

ArtZ uses a cordless pen and tablet to simulate traditional drawing. 
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DrawingSlate 

CalComp tablets were developed for CAD applications at Lockheed. Engineers liked them 
so much the company formed a consumer division to market them as computer periph- 
erals. They range from entry-level to mid-performance, and are available in various sizes. 

$395 to $795 SRP 
CalComp Digitizer Division 
14555 N. 82nd St. 

Scottsdale, AZ 85260 
(714) 821-2000 Voice 
(714) 821-2832 Fax ^ 



Microgrid 

Definitely for high-end users, the Microgrid tablets offer the working area, resolution, 
and other features that professional illustrators, desktop publishers, and users of CAD 
applications need. 



$3299 (17 X 24 inches) to $5499 (44 x 60 inches) SRP, opaque 
$7499 (36 X 48 inches) to $8699 (44 x 60 inches) SRP, backlit 
Summagraphics 
60 Silvermine Rd. 

Seymour, CT 06483 
(203) 881-5400 Voice 
(203) 881-5367 Fax 




SummaSketch FX 

The SummaSketch FX tablets offer 2549 dpi resolution with 0.010 inch accuracy. Fhe 
pressure-sensitive cordless pen has 256 levels and 3 buttons. Four or 16-button cursors 
are also available. 

$649 (12 X 12 inches), $1149 (18 x 12 inches) SRP 
Summagraphics 



Wacom Tablets 

Wacom tablets are available in various sizes, with high resolution suitable for illustration 
and CAD work. Their library of pressure-sensitive pen drivers covers nearly every applica- 
tion that supports them. Some offer an electrostatic clamp that securely holds down a 
drawing you trace on the tablet. 

$449 to $3995 SRP 
Wacom 
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Touch Screens 

Touch screens behave like grapliics tablets, except that your finger is the pen, and the 
touch screens are transparent, so that you can see the screen beneath them. 'Phey're use- 
ful for self-running demos (especially HyperCard-based demos), and public information 
kiosks because they permit people to operate the computer simply by tapping buttons 
on-screen. Touch screens can replace the keyboard and mouse completely in these situa- 
tions or can complement them in office and home use. Nearly all are ADB devices, and 
are completely compatible with the Mac and its applications. 




Fig. 6.10 

1'ouch screens permit the user to interact directly with the screen image. 

The great attraction of touch screens is their directness and immediacy. In this respect, 
they surpass the mouse as a pointing device, the downside is that they require the user 
to be within arm's reach of the CR'l' screen and to place a finger onto the surface. The 
problems of radiation and electromagnetic fields become much greater the closer to the 
source you are. For casual, occasional use at a kiosk, this probably is not significant. For 
continual daily use at home or in the office, a touch screen might not be a good idea. 
Using a touch screen on an LCD screen avoids this problem. 

Selected Touch Screens 

Touch screens enable y^ou to create interactive information kiosks and store demos. The 
direct user response of a touch screen ("To select an item, please tap the button on the 
screen") makes them ideal for situations involving the general public. 
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DualTouch 

Place the Duarrouch overlay on your monitor and you have touch screen capabilities. 
It's ADB compatible and includes driver software. Use it to complement or replace the 
keyboard and mouse. 

S995 SRP 

DualTouch Technolog)' 

38917 20th St. E, Suite 701 -G 
Palmdale, CA 93550 
(805) 274-9687 Voice 
(805) 274-4258 Fax 



Edmark TouchWindow 

A low-cost way to implement touch screens, the Edmark rouch Window is an ADB 
device. 



$335 SRP 
Edmark 

6727 185th Ave. NE 
PO Box 3218 




Redmond, WA 98073 
(206) 556-8484 Voice 
(206) 556-8998 Fax 



Elographics Touchscreen 

The Elographics Touchscreen uses a clear glass panel with their Intelli rouch surface 
acoustic wave sensing device. Fast response (less than 22 ms) and high resolution 
(greater than 900 touch points per square inch) make this ADB device ideal for kiosk 
applications. 

.$290 SRP 



Elographics 
105 Randolph Rd. 

Oak Ridge, TN 37830 
(615) 482-4100 Voice 
(615) 482-4943 Fax 



Mac 'n' Touch 

Install Mac 'n' Touch over your monitor's screen as if it were a glare filter. Plug it into the 
ADB port, and you have a touch screen system. It's useful for self-running in-store demos 
or kiosks, and eliminates the need for a mouse. Users simply tap the on-.screen button, or 
move an object across the screen with a fingertip. 

No prices available ^ 

Micro Fouch Systems 
300 Griffin Park 
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Methuen, MA 01844 
(508) 659-9000 Voice 
(508) 659-9100 Fax 

SmartTouch 17 

The SmartTouch 17 has a factory installed touch screen on a 17-inch SuperMac color 
monitor. 

S2999, S499 interface kit SRP 
SuperMac Technology 
215 Moffett Park Dr. 

Sunnyvale, CA 94089 

(408) 541-6100 Voice 

(800) 541-7680 Fax-back info system 

TouchMonitors 

TouchMonitors have factory installed touch screens. They are available in 14, 17, and 
19-inch monitor sizes, with either the IntelliTouch surface acoustic wave sensor or the 
AccuTouch resistive sensor. 

$970 to $2800 plus controller SRP 

Biographies 

105 Randolph Rd. 

Oak Ridge, TN 37830 
(515) 482-4100 Voice 
(615) 482-4943 Fax 



Pen/Handwriting Devices 

Pen input arouses strong feelings pro and con. Some people truly enjoy the convenience; 
others can't imagine why anyone would want pen input. Fhese devices will never replace 
the keyboard, but they have a place, along with voice input and bar code readers. If you 
don't think so, check out what the UPS and Federal Express drivers carry with them (or 
at least watch the ads on TV), fhese pen input notebooks capture and transmit informa- 
tion for the package tracking system, so that the company can tell you precisely where 
your package is at any given moment. Some systems even digitize your signature, with 
time and date stamping. That system is far better than paper and pencil, and something 
that a keyboard-based device would make harder, rather than less difficult. So far, the 
Windows market has seen more activity with pen input hardware and software than 
the Mac market has. All Windows systems use single-character recognition software 
rather than word recognition software. It's slower, both for inputting and for recogniz- 
ing, but has advantages for numerical entry. 

What can you do with pen input for the Mac? Consider a nurse checking on patients. He 
or she can write down the vital signs by filling out a series of electronic forms on a tablet. 
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When finished, the nurse plugs the tablet into a docking station, which downloads all 
the data. Doctors can access the database at their convenience (from a computer con- 
nected to the system, or via modem) for the latest information on each patient. In the 
business world, a salesman making field calls can fill out an electronic order form and 
send it back to the office via modem. The form itself does all the calculations, and with 
no errors resulting from data re-entry. Shipping can take place within minutes if neces- 
sary. All these and many similar practical applications of pen input are possible on the 
Mac, if you have the imagination to apply the concept. 



Pen Input Systems 



Pen input systems use some form of a graphics tablet or touch screen to enable you to 
enter data by writing it or drawing it. Generally, they go one step further with software 
that converts your graphical input into word processor text and neater drawings (real 
circles, boxes, and straight lines instead of approximations). 



MacHandwriter 

MacHandwriter works at the level of block printing of individual characters on a grid. It 
does not recognize cursive handwriting and entire words, as does the MessagePad, but 
understands individual letters. For tasks such as filling out forms, taking sales orders, 
entering data into medical records, or taking inventory, MacHandwriter often works 
better than a keyboard. You can also use it as a standard graphics tablet. One of the more 
successful products in the Windows market, MacHandwriter is now available in a Mac 
version. The package includes a cordless pen and ADB tablet plus the recognition soft- 
ware. 



$399 SRP 

Communications Intelligence 
275 Shoreline Dr. 

Redwood Shores, CA 94065 
(415) 802-7888 Voice 
(415) 802-7777 Fax 



MessagePad 110 

Most people haven't thought about the MessagePad as an alternative input device for the 
Mac. But with the Connection Kit, you have a direct route into your desktop Mac or 
PowerBook. Use the MessagePad to take handwritten notes while you're on the phone, 
to jot down random flashes of thought, or to make quick sketches of great ideas. Later, 
download the data files to your Mac and use your regular applications to flesh out your 
ideas. You won't be starting from scratch. And you won't have a wall full of unrelated 
little yellow sticky notes. Think of the MessagePad as a portable Mac input device with 
handwriting recognition and temporary data storage. In a way, PowerBooks also tend to 
behave like this. 

S599 SRP 

Apple Computer 
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Fig. 6.11 

The MacHandwriter can recognize individual handwritten block letters. 

Bar Code and Magnetic Stripe Readers 

Bar codes solve many problems, but vve tend to forget about them in the personal com- 
puter arena. Supermarket checkouts leave the impression that bar codes require big, ex- 
pensive hardware. Fliis largely untapped area can increase productivity and efficiency for 
you as well as for Fortune 500 companies. To print bar codes, you generally need the 
resolution of a laser printer, but dedicated mailing label printers from CoStar and Seiko 
can print postal bar codes successfully with thermal printing technology. 

A bar code represents an identification number for an item with the familiar patterns of 
lines and spaces. After the bar code reader decodes the number, the computer looks up 
the corresponding item in its database. At that point, you have access to all information 
about that item. In the supermarket, the decoded product identification number triggers 
the computer to enter the price into the cash register. At the same time, it deducts the 
item from the store's inventory. This kind of system works well for small businesses that 
deal with many individual items, such as video rental shops. By extension, it works for 
tracking files in a large office, tracking patient records in a hospital, or for a mail order 
operation. 



Selected Bar Code and Magnetic Stripe Readers 



181 



rhe key to the usefulness of bar codes is that they trigger the release of information. Bar 
code readers simply automate entry of the ID number. You can do the same thing by 
typing numbers on a keyboard, or even by using a voice recognition system. Many for- 
mats are in common use, each adapted for the needs of that particular industry. The best 
known is the Universal Product Code (UPC) found on almost all retail items. The Postal 
Service uses its own bar codes. Various formats, including three of nine and two of five, 
are suitable for vertical applications developers. 

Bar codes can do interesting things. For example, a bar code can trigger the computer to 
turn off the lights through an X-10 control system, or change the channel on the TV 
through an infrared transmitter. Just point a bar code reader at the appropriate code on a 
laser printed list, and the Mac executes the command for you. You can activate macros 
that way — and log on to an on-line service, check your mail, and log off, just by swiping 
a light pen across a bar code with a descriptive name printed next to it. 



Closely related to bar codes are the magnetic stripes on the backs of credit cards and 
A I'M cards. I'he advantage of magnetic stripes is that you can change and update the 
information stored on the cards. Bar code and magnetic stripe readers typically are serial 
port or ADB devices. 




Selected Bar Code and Magnetic Stripe 
Readers 

Bar code and magnetic stripe readers offer a powerful way to automate data entry. We all 
know about bar code applications in supermarkets, for looking up prices and decre- 
menting the inventory. Many video rental shops use them for looking up customer data 
and tracking rentals and returns. Any business that deals with large numbers of indi- 
vidual objects can benefit from bar code tracking. Magnetic stripes can store a fair 
amount of data — and you can change that data whenever necessary. They are especially 
useful for pseudo-money systems (amusement park rides, mass transit, and so on). In 
these applications, the end-user "buys" a certain amount of money and "spends" it by 
sliding the card through a reader, which updates the data on the card. 



Bar Code Reader 

The Synex Bar Code Reader translates bar codes (UPC, Code 39, EAN, Codabar, and 2 of 
5) directly into Mac data with its on-board firmware. An ADB device, it requires no exter- 
nal power supply or driver software, and is made rugged for industrial applications. 

Synex also sells software for printing postal bar codes. 



S279 SRP 
Synex 

692 10th St. 
Brooklyn, NY 11215 
(718) 499-6293 Voice 
(718) 768-3997 Fax 
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DataDesigns 

DataDesigns offers many products, including combination magnetic stripe and bar code 
readers. 

8269 Fredericksburg Rd. 

San Antonio, TX 78229 
(210) 697-0780 Voice 

DuraWand 

DuraWand is a portable, pen-like bar code reader for the Mac. 

$859 SRP with software 
Videx 

1105 NE Circle Blvd. 

Corvallis, OR 97330 
(503) 758-0521 Voice 
(503) 752-5285 Fax 




Fig. 6.12 

DuraWand portable bar code reader. 

OmniWand 

OmniWand lets you take your bar code reader away from the Mac, collect data, store it, 
and download it into the Mac later. It has a lightweight but durable cast metal case, a 
choice of input modules, and a serial interface. 



$1235 SRP 
Videx 
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Percon Series 20 

A standard bar code reader with li^lit pen and cable, it also reads magnetic stripe cards. 



$605 SRP 
Percon 

1720 Willow Creek Circle, Suite 530 
Eugene, OR 97402 
(503) 344-1189 Voice 
(503) 344-1399 Fax 



TPS Bar code and Magnetic Stripe Readers 

I PS makes a variety of bar code readers. The TPS magnetic stripe readers also can record 
and verify data stored on the cards. 



$369 to $2795 SRP 

TPS Electronics 

2495 Old Middlefield Way 

Mountain View, CA 94043 

(415) 988-0141 Voice 

(415) 988-0289 Fax 




Alternative Input Devices 

rhe input devices in this section represent some of the more imaginative ways that 
people have found to input data and operate computers. Nonetheless, these are useful 
devices, and in the right circumstances, may be the most plausible input devices. The 
chording keyboard solves problems for people who u.se the phone constantly, or suffer 
from carpal tunnel syndrome. The Jabra combination microphone and earphone pro- 
vides a degree of privac>^ when you speak to your Mac or use it as a telephone. Voice 
input and control has become a rapidly growing field of interest since the introduction 
of the AV Macs and the Power Macs. Brainwave control probably has no applications in 
the business world, but presents exciting opportunities for the arts. For those working 
with virtual reality applications, 3-D imaging, musical performance, dance, or architec- 
tural walkthroughs, a glove or a sock fitted with motion sensors will do the job of ma- 
nipulating objects in space. As strange and esoteric as these input devices may seem, they 
all deserve serious consideration. Many of them are even more useful in vertical applica- 
tions for the physically challenged. 



Selected Alternative Input Devices 

Though these alternative input devices may seem strange at first, they all have practical 
uses. In many cases, if you need them, you can't get along without them. 
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The Bat 

The Bat takes a totally unorthodox approach to the process of entering alphanumeric 
characters. Often called choniing keyboards, I’lie Bat and similar input devices require you 
to press combinations of keys, as if you are inlaying chords on the piano. The Bat has 
only seven keys that you punch in various combinations to produce all characters avail- 
able on the extended-type keyboards, including command, option, and control keys. 
Your hand fits comfortably on the curved device witli its built-in wrist rest. Your four 
fingers rest over the four home keys, and your thumb accesses the three thumb buttons. 
Most people can learn the alphabet in about an hour or two, and soon work up to speeds 
of 25 to 30 words per minute. Macros can increase entry convenience, just as word pro- 
cessors offer automatic typing of commonly used words and phrases. One unit is suffi- 
cient (either the right or left-handed model), though some users prefer to have both 
available for added convenience. The Bat works well whenever you have only one hand 
free and the other is operating another keyboard, or the mouse, or a graphics tablet. 
Musicians entering MIDI data, telephone sales staff, desktop publishers, PowerBook users 
on a crowded plane, and others can appreciate the convenience of a one-handed key- 
board alternative. The Bat also serves the needs of many disabled people. 

$495 dual, $295 single (choose right or left hand model) SRP 
Infogrip 

1145 Eugenia PL, Suite 201 
Carpinteria, CA 93013 
(800) 397-0921 Voice 
(805) 566-1079 Fax 

DataGlove Model 4 

Slip on the DataGlove, and the cursor follows every movement of your hand. It's strictly 
for big spenders, but it has applications in virtual reality software, 3-D modeling, archi- 
tectural walkthroughs, and entertainment programs. At the MI L Media Lab, cellist Yo-Yo 
Ma has played several of Tod Machovers compositions using a DataGlove to generate 
MIDI data about hand position and notes. 

$9750 SRP 

VPL Research 

3977 E. Bayshore Rd. 

Palo Alto, CA 94303 
(415)988-2550 Voice 
(415)988-2557 Fax 

Interactive Brainwave Visual Analyzer 

The Interactive Brainwave Visual Analyzer picks up the electrical activity of the brain, 
amplifies it, and sends it to your Mac. The software can analyze it and present the results 
as an on-screen graph. You can use it for biofeedback. The software also can use these 
signals to control other devices, most notably MIDI equipment. Composer A\v\n Lucier 
was the pioneer in the 1960s, with a composition using only his brain waves to control 
electronic musical instruments. 
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$1295 SRP, one channel; $2295 two channel 

Psychic Lab 

249 E. 48th St. #15D 

New York, NY 10017 

(212) 754-4282 Voice 

(212) 759-5080 Fax 




Fig. 6.13 

The Bat chording keyboard. 
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Fig. 6.14 

The Interactive Urainwave Visual Analyzer can be used for biofeedback or controlling devices. 

Jabra Ear PHONE 

Developed especially for the AV Macs, the Jabra Ear PHONE combines a microphone 
with an earphone — and the entire device fits into your car. The tiny mike picks up your 
voice from vocal sounds present in the ear and the skull. Its essential advantage is that 
you have only one unobtrusive unit to wear while you work, and it does not force you to 
speak loudly as do traditional headsets. When you use the AV Mac as a telephone, you 
can speak quietly and relatively privately when the phone rings without leaving the Mac. 
Includes dialing software and a Telephone Tool Extension. 

$169 SRP 
Jabra 

9191 Towme Centre, Suite 330 
San Diego, CA 92122 
(619) 622-9800 Voice 
(619) 622-0353 Fax 

PowerSecretary 

PowerSecretary translates spoken w^ords into w^ord processor text, using Apple's new^ 
PlainTalk software. It first recognizes the spoken sounds (phonemes) and converts them 
to the most likely letters and combinations. Then, using a 120,000 word dictionary, it 
finds the correct words and displays them in your document at rates up to 45 words per 
minute. Pow^erSecretary takes dictation within most applications that include text and 
numbers, such as spreadsheets and databases, and vertical applications in the medical 
and legal fields. PowerSecretary adapts itself to each user, and improves efficiency when- 
ever users need hands-free entry. It also ser\'es as a voice control system, in the same way 
that the company's Voice Navigator does. 
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PowerSecretary runs only on 68040-based Macs (a PowerPC native-mode version is in the works), 
and requires a 1 6-bit sound card (except on AV models, which already have one). The sound card 
can be one of the better quality cards used for digital audio recording and editing, though a less 
expensive one (under $300) works just as well for this purpose. 



$2495 SRP plus 16-bit sound card 

Articulate Systems 

600 W. Cummings Park, Suite 4500 

Woburn, MA 01801 

(617) 935-5656 Voice 



Fig. 6.15 

The Jabra I-ar PHONE combines an ear phone and microphone in one small package. 

Voice Navigator II 

Voice Navigator 11 allows you to operate your Mac with voice commands. After it learns 
your particular vocal inflections, it executes any menu item, Finder function, application 
command, or keyboard shortcut. It's all done with software, but the package includes a 
good super-directional microphone. 

$699 SRP 

Articulate Systems 

600 W. Cummings Park, Suite 4500 



(617) 935-0490 Fax 
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Woburn, MA 01801 
(617) 935-5656 Voice 
(617) 935-0490 Fax 



Options for the Physically and Cognitively 
Challenged 

If you've ever suffered a temporary disability such as a sprained wrist or carpal tunnel 
syndrome, you've undoubtedly been thankful for Apple's Easy Access Control Panel 
when you need to type, but have the use of only one hand. Also, Apple's mail order 
division, The Apple Catalog, has a section featuring products for the disabled. Fortunately, 
the Mac offers many possibilities for adapting to special needs, both short term and per- 
manent. 

Many standard alternative input devices open doors to the physically challenged. Just 
use your imagination, and you may be able to adapt one for a particular person. Also, 
some companies make specially designed input devices, but you will need to seek them 
out. They rarely advertise in computer magazines, nor do they exhibit at computer 
shows. How^ever, the larger user groups (Boston Computer Society, Berkeley Mac Users 
Group) often have special interest groups devoted to this issue. If you don't live within 
traveling distance, you should join one of their on-line services to find out what's cur- 
rently available. 

Alternative keyboards and mice, touch pads, and voice input and control all play a role 
in making computers more accessible to the physically and cognitively challenged. By 
extension, computers provide a means for many disabled people to communicate with 
the world. Speech synthesis enables them to hold conversations and to talk on the 
phone. To speed up and simplify the conversational exchange, word predictive software 
guesses and suggests frequent sequences of words. 

Bar code readers can cause the Mac to speak by allowing easy access to a database of the 
commonly used words and phrases of daily life. An individual can point the bar code 
reader at a printed sheet with the code next to each phrase and the Mac either types it 
automatically, or can speak it. Panasonic uses a similar system for programming VCRs. 
Another way to use bar codes would be to turn lights on and off, or to operate appliances 
through the X-10 control system. 

Selected Devices for the Physically and 
Cognitively Challenged 

Many of these devices have been described earlier in the chapter, but need a fresh look 
from the standpoint of helping the physically and cognitively challenged. In addition, 
many developers have extended the Mac interface with hardware and software especially 
for this market. 
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The Bat 

The Bat solves problems for many people with permanent and temporary disabilities. 
It's small and lightweight, and requires only one hand to operate, so you can place it in 
many locations where a full keyboard is impractical, such as on-board a wheelchair. See 
the description above for general product information. 

$495 dual, 5295 single (choose right or left hand model) SRP 
Infogrip 

1145 Eugenia PI., Suite 201 
Carpinteria, CA 93013 
(800) 397-0921 Voice 
(805) 566-1079 Fax 



Headmaster Plus 

Headmaster Plus substitutes for the mouse. This head-mounted pointer helps those who 
cannot use their hands to control the Mac. A breath-activated puff switch clicks the 
mouse button. Headmaster Plus works with software that puts a keyboard on-screen so 
that users can point to letters and type them In. Word prediction algorithms speed up 
typing, and speech synthesis software can read the words aloud. 





Fig. 6.16 

The Headmaster Plus provides mouse control for the physically challenged. 

.$ 1 195 SRP, Remote adapter $495 
Prentke Romich 
1022 Heyl Rd. 
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Wooster, OH 44691 
(800) 262-1984 Voice 
(216) 263-4829 Fax 

Ke:nx 

Ke:nx (pronounced connects) provides many types of alternative computer access with a 
package of hardware and software functions for the disabled. You plug the input device 
into the Ke:nx controller box, and the software takes over to open menus, launch appli- 
cations, and so on. Fhe company offers over 100 hardware and software products. 

$780 SRP 

Don Johnston, Inc. 

1000 N. Rand Rd., Bldg. 115 
PO Box 639 
Wauconda, IL 60084 
(708) 526-2682 Voice 
(708) 562-4177 Fax 

PowerSecretary 

PowerSecretary transcribes spoken words into computer data. It provides computer access 
for those unable to operate a keyboard. 



Note 



PowerSecretary runs only on 68040-based Macs and requires a 16-bit sound card (about $300). 



$2495 SRP plus 16-bit sound card 

Articulate Systems 

600 W. Cummings Park, Suite 4500 

Woburn, MA 01801 

(617) 935-5656 Voice 

(617) 935-0490 Fax 

Unicorn Keyboards 

IntelliTools makes a variety of input devices for the disabled, such as alternative 
keyboards. 

$250 to $315 SRP 
IntelliTools 

5221 Central Ave., Suite 205 
Richmond, CA 94804 
(510) 528-0670 Voice 
(510) 528-2225 Fax 





Chapter 7 

Monitors 

by Ken Grey 



Though casual users will not sit in front of their monitors for many hours every day, 
those who do will appreciate the research put into finding the best display solution — 
and end up with the right monitor for the job. 

Sometimes the best-looking monitors in the store can be the worst for the job — for ex- 
ample, a bright picture tube may look good, but will display inaccurate and unrealistic 
images that look nothing like the printed results — and will even cause eye strain. 

Technical Terms 

Adding a new or additional monitor to your Mac system is relatively painless, but many 
of the terms used to judge monitors, as well as information converging from the print 
and video industries, can be confusing. It is important to learn the lingo of the monitor 
market, and learn about possible pitfalls regarding incompatibility and proper usage for a 
variety of different models and classes of monitor. 

Image Size and Resolution 

Knowing the image size and resolution of a Macintosh monitor is one of the best ways to 
determine that computer's depth of functionality. A nine-inch, one-bit resolution 
(monochrome) screen such as that found on a Plus, SE, or Classic would not be the cor- 
rect choice for working on 3-D color animation or four-color publishing; a small screen 
with simple resolution works just fine for word processing, telecommunications, or per- 
sonal finances. 

Image size and resolution work around the tenet of WYSIWYG (pronounced 
"WizzyWig"), or "What-You-See-ls-What-You-Get." WYSIWYG refers to what you get out 
of your printer versus what your monitor displays on-screen. WYSIWYG can refer to size 
as well as to color, and to the sharpness of the on-screen and printed image. 

Because monitor resolution is measured in dots (pixels) per inch (dpi), an example of 
resolution and image size on a 13-inch Mac monitor, 640 pixels across and 480 pixels 
down, equals a resolution of 72 dpi and is considered WYSIWYG image size. 
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Aspect Ratio 

The aspect ratio of a given monitor is measured in number of pixels wide by number of 
pixels high. Tor instance, the Applecolor 13-inch monitor's aspect ratio is 640 x 480 
pixels, or 72 dpi. You might think that a higher aspect ratio means better visual quality. 
However, a monitor displaying a higher aspect ratio on the same 13-inch display does 
not make a sharper image — just more working area. It is the same as opening a camera 
lens wider; you can see more, but at smaller sizes. A high aspect ratio can come in handy 
in some applications, such as desktop publishing, where looking at different views of a 
page is crucial to its design. 

Refresh Rate 

The refresh rate is the speed at which the electron gun inside the monitor draws the 
screen — quickly scanning a beam sequentially from top to bottom. The faster the elec- 
tron gun can write, the more stable and flicker-free your screen appears, and the higher 
your screen refresh rate is. Poor quality monitors have lower refresh ratings. A noticeable 
flicker, like that of a fluorescent light, will become more noticeable, and will make work- 
ing in front of a poor quality monitor increasingly hard on your eyes. 

Dot Pitch 

Dot pitch is the space between the pixels making up the tiny points of light in rows 
across and down the screen. Smaller dots means that your monitor displays more de- 
tailed and sharper images — if the monitor is calibrated correctly. Most quality monitors 
have a dot pitch of 0.28 mm or less. A low dot pitch rating is necessar\' for fine detail 
work with images and stringent CAD/CAM, where accuracy is very important. Because 
smaller pixels can be moved more densely together, a higher degree of detail can be 
achieved on-screen. Poor dot pitch ratings, in the high 30 and even 40+ mm range are 
not recommended for exacting work. 

EnergyStar Rating 

Low power consumption is a key consideration when evaluating monitors. Less power 
means less energy consumed — which saves money on electricity. Lhe EPA's new 
EnergyStar rating of equipment that requires less than 15 watts of power is the latest 
stamp of politically-correct hardware usage (see fig. 7.1). Few monitors actually meet the 
standard unless they go into a sleep mode during inactive periods. Software such as Dis- 
play Power Management Signaling from NEC induces this mode. 




EPA POLLUTION PREVENTER 



Fig. 7.1 

Energ>*Star logo. 
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Magnetic and Electrical Emissions 

Regulatory approval status from a number of different factions (such as the Federal Com- 
munications Commission, Environmental Protection Agency, and a host of other watch- 
dog groups) reminds us that in addition to light, physically harmful Ver}> Low Frequency 
(VLF) radiation and Extremely Low Frequency (ELF) radiation is coming from the screen as 
well. So along with the standard UL (Underwriters Laboratories) approval of electrical 
appliance safety, we have new ecologically minded Swedish and MPR 11 guidelines that 
regulate these ELF and VLF emissions, and many other regulatory factions measuring 
potentially dangerous electromagnetic emissions. Fhough these guidelines are usually 
not the first thing to which a consumer's attention is drawn, it is a subject that has re- 
ceived a lot of press attention recently. Consequently, many companies have begun to 
take responsibility for manufacturing quality monitors that are more than adequately 
shielded and that require less power. 



For monitor awareness, other considerations should include Radio Frequency (RF) emis- 
sions regulated by the FCC. RF shielding and emissions are rated into class A, for sales to 
commercial sites, and class B (a higher rating), which is permitted for residential usage. 
Most Macintosh monitors sold are only class A approved, meaning that if you take the 
monitor home, you are responsible for disrupting your neighbor's television reception or 
ham radio setup — not the government or the company that sold you the monitor. 




If you use your monitor at home, keep it far away from your television, as the combined 
RF of the two different monitors creates a swimming effect on your Mac monitors that 
can eventually harm it — and that will quickly make you feel dizzy or seasick. 



Understanding Monitors 

Monitors come in breeds and hybrids, like flora or fauna. From the simple Mac 
Plus monochrome 9-inch monitor to a 37-inch monster 24-bit multisync, the market is 
chock-full of singular and multifunction displays that can custom fit your job, your bud- 
get, and your eyes. .Although monitors are not usually built to fulfill only one function, 
some are more capable than others in meeting the needs and demands of certain profes- 
sional niches. 



Color publishing is one of those specific niches where monitors are built to fit the de- 
mands of the professional print world. Access to display configuration is crucial for ex- 
acting color work — so choosing a lower end monitor that might only have a brightness 
knob and on/off switch may impede professional results when final print time is at 
hand. Many high-end color publishing monitoring systems (such as the SuperMac 
PressView system described later in this chapter) come with hardware calibrators that 
measure and adjust the screen color and many display configuration automatically. 
These calibrators compensate for room light, screen angle, and even paper texture. 
Manufacturers strive for nearly perfect WYSIWYG results, to keep the display and the 
printed output as similar as possible. 
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The engineering field is another professional niche that requires special purpose moni- 
tors. Sharp and bright contrast, low flicker, and large screen sizes are necessary to accu- 
rately display thin lines on blueprints and spec charts. For engineering, high-resolution 
monochrome and gray-scale displays fit the bill without the added cost and machine 
power needed to reproduce color. The Sigma MultiMode 150, described later in this 
chapter, is an example of this kind of monitor. 

Multisync or Multiscan Monitors 

Multisync, autosync, and multiscan refer to monitors that have the capability to draw 
the screen at different aspect ratios based on internal Mac hardware capabilities. For 
instance, a multisync monitor can give you the correct WYSIWYG on your 16-inch or 
17-inch monitor at 832 x 684 pixels — or switch to a 640 x 480 pixel aspect ratio. Since 
640 X 480 is the standard 13-inch screen aspect ratio, it actually blows everything up 
larger, spread over the full 17 inches of picture tube. Remember this if your eyesight is 
suffering or if you are planning to give a presentation to a room of people sitting further 
away. 

Some monitors can sync to several different aspect ratios, blowing the picture up or 
down considerably. If the hardware and software is available to do so, a multisync moni- 
tor can usually switch on-the-fly (without restarting) to a higher density setting like the 
Apple standard 832 x 684 pixel aspect ratio for 16- and 17-inch monitors. This monitor 
can even draw screens with aspect ratios found on larger monitors. One trade-off is that 
the picture size shrinks as the aspect ratios exceed the WYSIWYG aspect ratio of that 
particular multisync monitor. 

Since multisyncs can be bought outside the Mac-exclusive sales community, Mac owners 
looking to buy one can find very good prices in the larger and more competitive PC/ 
Windows market. This makes them roughly the same price as single-sync monitors made 
specifically for Macs. Often, the multisync model was meant for a PC machine, and will 
require Inline or '"pass-through" plug adapters needed to reconfigure the monitor's 
pinouts to fit the Macs; check with your vendor for plug adapters that fit your particular 
brand of monitor. Most computer stores that carry Macintoshes have these inexpensive 
little line adapters. 

There are also adapters that allow you to select aspect ratios by setting dip-switches on 
the plug itself — handy if you have a multisync monitor, but no "switch-on-the-fly" 
software. 

Non-Macintosh Monitors 

Just as multisync/multiscan monitors have migrated from PC machines to Mac display 
capabilities, so have VGA and Super VGA monitors — once made exclusively for PC and 
w^orkstation computers. If the VGA or SVGA monitor outputs the same aspect ratio that 
your Mac's on-board display circuitry or NuBus board is capable of generating, all you 
need is a simple cable adapter to use VGA and SVGA monitors on the Macintosh. For the 
same reasons that were mentioned for the multisync market, you can get excellent qual- 
ity for less money. One of the best places to find very inexpensive VGA and SVGA moni- 
tors is in Computer Shopper Magazine, which you can buy at most large newsstands. As 
big as a tabloid-sized phone book, Computer Shopper Magazine is filled with hundreds of 
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dealers hawking PC peripherals. These dealers can tell you which cable-end adapter you 
need for their particular VGA/SVGA model so that you can run it from your Macintosh. 

NTSC Monitors 

NTSC monitors are not recommended as your main computer display because they are 
interlaced — that is, the horizontal lines arc drawn sequentially. The even horizontal lines 
(2, 4, 6, and so on) are drawn in the first field, and the odd lines (1, 3, 5, and so on) are 
drawn in the next field, all within the span of 1/30 second. Both fields display so quickly 
(1/60 per second) that they appear to be one image. The refresh rates are half that of 
non-interlaced monitors, making the picture hard on the eyes and not recommended for 
detailed work. 

NTSC monitor technology is relatively old, dating back to the 1940s. Throughput band- 
width was so constricted that it had to be split between separate fields of odd and even 
lines to get it to the viewer, liach band width sent down the line one after another, sepa- 
rately, both writing to the screen so quickly that the eye perceives both fields as a single 
image. Computer (or noninterlaced) displays write an entire frame rather than individual 
fields of information, making the display sharper and more flicker free. 

Animators and desktop video creators, who eventually "print to tape" Macintosh-based 
art, animation, and video, need to switch frequently between the computer monitor and 
an NTSC monitor. This switch frequency ensures that no size, movement, and color 
discrepancies occur between the two output modes. 

Currently, most NTSC output color boards for the Macintosh output RCA, composite, 
and S-Video signals. Compatible with many consumer televisions and higher end 
prosumer gear — meant for both the hobbyist and the video professional. 

NTSC monitors with the hardware capability to switch from overscan to underscan are 
well-suited for desktop video professionals and animators. Overscan refers to the ten- 
dency of the NTSC screen display to fall off the perceived edge of the picture tube; 
nnderscan moves the entire display to the center of a smaller aspect ratio screen so that 
the entire image is visible. 

Radius' VideoVision and RasterOps Mediatime boards both have the capability to use 
N'rSC-interlaced displays right next to your primary noninterlaced monitor, and can 
perform overscan, underscan, and many other color configurations. 

Apple Monitors 

Most folks buy monitors at the time of the CPU purchase, and Apple Mac dealers usually 
sell Apple monitors with CPUs. Many Apple monitors feature high-quality Sony 
frinitron picture tubes, and have set the standard for picture quality. Although they are 
not usually feature-laden displays, the Apple monitor line is beginning to feature basi- 
cally configured multisync monitors. Apple monitors are well-built, not overpriced, and 
cover the spectrum of sizes from 12-inch to 21 -inch monitors. See table 7.1 for informa- 
tion about Macintosh displays. 
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Table 7.1 Macintosh Display Configurations 








Macintosh 
Portrait Diplay 
(15") 


Apple ColorPlus 
14" Display 


Macintosh 
Color Display 
(14") 


Part number 


M0404 


M2346LL/A 


M1198LL/B 


Pixels 


640 by 870 


640 by 480 


640 by 480 


Resolution 


80 dpi 


68 dpi 


68 dpi 


Screen refresh rate 


75 Hz 


66.7 Hz 


66.7 Hz 


Dot pitch 


80 dpi 


0.28 mm 


0.26 mm 


Macintosh LC & LC II 

W/256K VRAM SIMM 




1 6 colors 


1 6 colors 


W/512K VRAM SIMM 
(768K total) 


_ 


256 colors 


256 colors 


Macintosh LC III 

W/512K soldered on 


16 grays 


256 colors 


256 colors 


W/256K VRAM 
SIMM (768K total) 


256 grays 


32,768 colors 


32,768 colors 


Macintosh LC 475 & 
Quadra 605 w/ two 256K 
VRAM SIMMs (51 2K total) 


1 6 grays 


256 colors 


256 colors 


w/two512K VRAM SIMMs 
(1,024K total) replaces two 
256K SIMMs 


256 grays 


32,768 colors 


32,768 colors 


Macintosh Ilex, II, llx, & llfx 

w/Macintosh Display Card 
8*24 


256 grays 


16.7 million colors 


16.7 million colors 


Macintosh llsl (a llcl 


16 grays 


256 colors 


256 colors 


w/Macintosh Display Card 8«24 


256 grays 


16.7 million colors 


16.7 million colors 


Macintosh llvx w/two 
Macintosh 256K VRAM SIMMs 
(51 2K total) 




256 colors 


256 colors 


w/two 51 2K VRAM SIMMs 
(1,024K total) replaces two 
256K SIMMs 




32,768 colors 


32,768 colors 


w/Macintosh Display Card 8»24 


256 grays 


16.7 million colors 


16.7 million colors 


Macintosh Centrls 610, 650, 
Quadra 610, & 650 w/512K 
soldered on 


1 6 grays 


256 colors 


256 colors 


w/Macintosh VRAM Expansion 
Kit (1,024K total) 


256 grays 


32,768 colors 


32,768 colors 


Macintosh Quadra 660AV 

w/l,024K soldered on 


256 grays 


32,768 colors 


32,768 colors 


Macintosh Quadra 700 

W/512K soldered on 


1 6 grays 


256 colors 


256 colors 


w/Macintosh VRAM Expansion 
Kit (1,024K total) 


256 grays 


256 colors 


256 colors 


w/three Macintosh VRAM 
Expansion Kits (2,048K total) 


256 grays 


16.7 million colors 


16.7 million colors 


Macintosh Quadra 800 

W/512K soldered on 


1 6 grays 


256 colors 


256 colors 


w/Macintosh VRAM Expansion 
Kit (1,024K total) 


256 grays 


32,768 colors 


32,768 colors 
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Apple Audio- 
Vision 14 
Display (14") 


Macintosh 16" 
Color Display 
(17") 


Macintosh 21" 
Color Display 


Apple 

Performa 

Display 


Apple 
Pei^orma 
Plus Display 


M5814LL/A 


M1044Z/A 


M5812LL/A 






640 by 480 


832 by 624 


1,152 by 870 


640 by 480 


640 by 480 


68 dpi 


70 dpi 


79 dpi 


68 dpi 


68 dpi 


66.7 Hz 


75 Hz 


75 Hz 


66.7 Hz 


66.7 Hz 


0.26 mm 


0.26 mm 


0.26 mm H x 0.29 mm V 


0.39 mm 


0.29 mm 


1 6 colors 


- 


- 


1 6 colors 


1 6 colors 


256 colors 


- 


- 


256 colors 


256 colors 


256 colors 


256 colors 


- 


256 colors 


256 colors 


32,768 colors 


256 colors 


. 


32,768 colors 


32,768 colors 


256 colors 


256 colors 


1 6 colors 


256 colors 


256 colors 


32,768 colors 


32,768 colors 


256 colors 


32,768 colors 


32,768 colors 


16.7 million colors 


256 colors 


256 colors 


1 6.7 million colors 


16.7 million colors 


256 colors 
1 6.7 million colors 


256 colors 


256 colors 


256 colors 
1 6.7 million colors 


256 colors 
16.7 million colors 


256 colors 


- 


- 


256 colors 


256 colors 


32,768 colors 
16.7 million colors 


256 colors 


256 colors 


32,768 colors 
16.7 million colors 


32,768 colors 
16.7 million colors 


256 colors 


256 colors 


1 6 colors 


256 colors 


256 colors 


32,768 colors 


32,768 colors 


256 colors 


32,768 colors 


32,768 colors 


32,768 colors 


32,768 colors 


256 colors 


32,768 colors 


32,768 colors 


256 colors 


256 colors 


1 6 colors 


256 colors 


256 colors 


256 colors 


256 colors 


256 colors 


256 colors 


256 colors 


16.7 million colors 


1 6.7 million colors 


256 colors 


16.7 million colors 


16.7 million colors 


256 colors 


256 colors 


1 6 colors 


256 colors 


256 colors 


32,768 colors 


32,768 colors 


256 colors 


32,768 colors 


32,768 colors 



(continues) 
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Table 7.1 Continued 










Macintosh 
Portrait Diplay 
(15") 


Apple ColorPlus 
14" Display 


Macintosh 
Color Display 
(14") 


Macintosh Quadra 840AV, 900, 

& 950 w/1 ,024K soldered on 


256 grays 


32,768 colors 


32,768 colors 


w/two Macintosh VRAM 
Expansion Kits (2,048K total) 


256 grays 


16.7 million colors 


16.7 million colors 


Macintosh Performa 400, 410, 

& 430 w/51 2K VRAM SIMM 




256 colors 


256 colors 


Macintosh Performa 405 

W/256K VRAM SIMM 




1 6 colors 


1 6 colors 


w/51 2K VRAM SIMM (51 2K 
total) replaces 256K SIMM 


_ 


256 colors 


256 colors 


Macintosh Performa 450, 460, 
466, & 467 w/51 2K soldered on 


1 6 grays 


256 colors 


256 colors 


W/256K VRAM SIMM (768K total) 


256 grays 


32,768 colors 


32,768 colors 


Macintosh Performa 475 & 476 

w/two 256K VRAM SIMMs 
(51 2K total) 


256 grays 


1 6 grays 


256 colors 


w/two 51 2K VRAM SIMMs 
(1,024K total) replaces two 
256K SIMMs 


256 grays 


256 colors 


32,768 colors 


Macintosh Performa 600 w/two 
256K VRAM SIMMs (51 2K total) 




256 colors 


256 colors 


w/two 51 2K VRAM SIMMs 
(1,024K total) replaces two 
256K SIMMs 




32,768 colors 


32,768 colors 


w/Macintosh Display Card 8«24 


256 grays 


16.7 million colors 


16.7 million colors 


Macintosh Performa 600CD 

w/two 51 2K VRAM SIMMs 
(1,024K total) 




32,768 colors 


32,768 colors 


w/Macintosh Display Card 8*24 


256 grays 


16.7 million colors 


16.7 million colors 


PowerBook 180c, 165c, 165, 
160, & 180 


1 6 grays 


256 colors 


256 colors 


PowerBook Duo 210, 230, 250 
& 270c w/Duo Dock or 
MiniDock 51 2K soldered on 


1 6 grays 


256 colors 


256 colors 


w/Duo Dock & 51 2K VRAM 
SIMM 


256 grays 


32,768 colors 


32,768 colors 



Apple AudioVision 14-Inch Display 

Features: Built-in stereo speakers and microplione; tilt/swivel base; inputs for ADB; 
audio inputs 

Description: The first in a new class of displays, the Apple AudioVision monitor fea- 
tures on-board stereo sound that is unexpectedly good. Ergonomically designed with 
ADB and sound input plugs in the side panel, the AudioVision is an excellent first step 
toward the future of Macintosh displays that will strongly utilize sound and vision (see 
fig. 7.2). 
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Apple Audio- 
Vision 14 
Display (14") 


Macintosh 16" 
Color Display 
(17") 


Macintosh 21" 
Color Display 


Apple 
Perform a 
Display 


Apple 
Performa 
Plus Display 


32,768 colors 


32,768 colors 


256 colors 


32,768 colors 


32,768 colors 


16.7 million colors 


16.7 million colors 


32,768 colors 


16.7 million colors 


16.7 million colors 


256 colors 


1 6 colors 




256 colors 


256 colors 


1 6 colors 


- 


- 


1 6 colors 


1 6 colors 


256 colors 


256 colors 


. 


256 colors 


256 colors 


256 colors 
32,768 colors 


1 6 colors 
256 colors 


- 


256 colors 
32,768 colors 


256 colors 
32,768 colors 


256 colors 


1 6 colors 


- 


256 colors 


256 colors 


32,768 colors 


256 colors 


_ 


32,768 colors 


32,768 colors 


256 colors 


1 6 colors 


- 


256 colors 


256 colors 


32,768 colors 
16.7 million colors 


32,768 colors 
256 colors 


256 colors 


32,768 colors 
16.7 million colors 


32,768 colors 
1 6.7 million colors 


32,768 colors 
16.7 million colors 


32,768 colors 
256 colors 


256 colors 


32,768 colors 
16.7 million colors 


32,768 colors 
16.7 million colors 


256 colors 


256 colors 




256 colors 


256 colors 


256 colors 


256 colors 


. 


256 colors 


256 colors 


32,768 colors 


32,768 colors 


- 


32,768 colors 


32,768 colors 



One drawback to the pioneering AudioVision monitor is that it may be uncomfortably 
small for multimedia work, which may require another monitor just to hold floating 
menus, palettes, and drag-around tool boxes; a 16-inch display would be a more ideal 
size for multimedia work. 

In favor of the 14-inch AudioVision is the crisp Sony Trinitron picture tube and its flat, 
high contrast screen. A built-in microphone is sculpted into the center of the chassis 
around the screen, helping make this '"Star Trekkish^'-looking monitor into the current 
bells-and-whistles leader of all Apple displays. 
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Courtesy of Apple Computer, Inc. 



Fig. 7.2 

Apple AudioVision monitor. 

Compatibility/Rcquiremcnts: All color-capable Macintosh models and color/gray- 
scale generating PovverBooks with a variety of color depths depending on hardware card 
or VRAM installed. See table 7.1 for more details. 

Sizc/Resolution: 14-inch screen; 640 x 480 pixels/70 dpi 

Screen Refresh Rate: 66.7 Hz 

Dot Pitch: 26 mm 

Regulatory Approval: EnergyStar rated 

Macintosh 16-Inch Color Display 

Featurcvs: Tilt/swivel base; ADB output, microjihone; headphone/external speaker 
outputs 

Description: The Macintosh 16-inch monitor displays high-quality color utilizing a 
Sony Trinitron picture tube with a flat, high-contrast screen. Like the AudioVision 14- 
inch monitor, the 16-inch monitor features ADB and sound input/output plugs on-board 
(but no speakers or microphone). An effective antiglare/antistatic monitor coating keeps 
reflection down and dust off. 
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Conipatibility/Rcquircnicnts: All color-capable Macintosh models and color/gray- 
scalc generating PowerBooks with a variety of color depths depending on hardware card 
or VRAM installed. See table 7.1 for more details. 

Image vSizc/Rcsolution: 832 x 624 pixels/70 dpi 

Screen Refresh Rate: 75 Hz 
Dot Pitch: 0.26 mm 

Regulatory Approval: Swedac and MPR II rated for low frequency magnetic emissions 

Macintosh 14-Inch Color Display 

Features: l ilt/swivel base; automatic degaussing 

Description: The Macintosh 14-inch color display monitor utilizes the same Trinitron 
picture tube as its workhorse predecessor, the Applecolor 13-inch monitor — and does so 
with 40 percent more energy efficiency and 50 percent more brightness than the older 

13- inch monitor. High-contrast glass helps keep its picture among the consistently best- 
rated small monitors available for the Macintosh. 

Coinpatihility/Rcquircments: All color-capable/NuBus equipped Macintosh models 
and color/gray-scale generating PowerBooks with appropriate VRAM or Color display 
board. 

Image Size/ Resolution: 640 x 480 pixels/70 dpi 
Screen Refresh Rate: 66.7 Hz 
Dot Pitch: 0.26 mm 

Regulatory Approval: Swedac and MPR II rated for low frequency magnetic and elec- 
trical emissions; ISO 9241 compliant ergonomic design 

Macintosh 14-Inch Color Plus Display 

Features: Tilt/swivel base; automatic degaussing 

Description: This monitor utilizes a shadow mask display technolog>' rather than 
the brighter Trinitron picture tube. While lacking the crispness of the more expensive 

14- inch display, the Color Plus is the budget choice for those Mac users needing inex- 
pensive, adequate color, and is compatible with all color-capable Macs and most 8- and 
24-bit video cards for the Mac. 

Coinpatihility/Rcquircments: All color-capable Macintosh models and color/gray- 
scale generating PowerBooks with a variety of color depths depending on hardware card 
or VRAM installed. See table 7.1. 

Image Sizc/Rcsolution: 640 x 480 pixels/70 dpi 

Screen Refresh Rate: 67 Hz 



Dot Pitch: 0.28 mm 
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Regulatory Approval; Swedac and MPR II rated for low-frequency magnetic and elec- 
trical emissions. ISO 9241 compliant design. 

Apple Multiple Scan 20 Display 

Features: Tilt/swivel base; automatic degaussing 

Description: The Apple Multiple Scan 20 Display utilizes a 20-inch Trinitron picture 
tube for crisply contrasted color — and lots of it. The only multisync monitor from Apple, 
the Apple Multiple Scan 20 also features a high-quality, antistatic, antiglare bonded 
panel, and has digital controls that control brightness, contrast, horizontal and vertical 
size and centering, convergence, rotation, pincushion, white point, and power. Also IBM 
PC compatible with a plug adapter, the AMS 20 has the capability to switch resolutions 
on-the-fly. 

Compatibility/Requirements: Quadra; Centris Macintoshes; or any Mac running 
24AC Display card from Apple; plug-and-play compatible with DOS/VVindows/IBM PC 
machines using supplied adapter. See table 7.1. 

Image Sizc/Rcsolutiem: 640 x 480 pixels; 832 x 624 pixels; 1024 x 768 pixels; 1 152 x 
870 pixels; 1280 x 1024 pixels 

Screen Refresh Rate: 67 Hz at 640 x 480 pixels; all other resolutions at 75 Hz 
Dot Pitch: 0.31 mm 

Regulatory Approval: MPR II rated for low^-frequency magnetic and electrical emis- 
sions; EPA EnergyStar compliant (while in Energy Saver mode) 

Macintosh 21 -Inch Display 

Features: Tilt/swdvel base; automatic degaussing; antiglare screen; ADB; microphone; 
on-board sound outputs 

Description: The Macintosh 21-inch display utilizes a 21-inch CRT, flat face plate and 
gray filter glass and relatively small 0.26 mm dot pitch, and features easy-to-reach ADB 
and sound ports on-board. While not a Trinitron monitor, the 21-inch display can 
sharply display two entire 8 1/2-by-ll-inch pages of color text and graphics side by side 
in sharp focus. Also Swedac MPR-2 compliant rated for low-frequency emissions. 

Compatibility/Requirements: All color capable Macs except LC/LCIl/LCIII, llsi, IIVX 
(unless 8/24 card is installed). See table 7.1. 

Image Size/Rcsolution: 1152 x 870 79 dpi 

Screen Refresh Rate: 75 Hz 

Dot Pitch: 0.26 mm 

Regulatory Approval: MPR II rated for low-frequency magnetic and electrical emis- 
sions; EPA EnergyStar compliant (while in Energy Saver mode) 
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Macintosh Portrait Display 

Features: Antiglare screen; ADB plug on-board 

Description: Though beginning to show its age, the Portrait Display allows one full 
8 1/2-by-ll-inch page to be displayed in monochrome, and that's all you may ever need 
if you produce flyers or one full page at a time at your desktop. Portrait displays are work- 
horses in the journalism world. You probably can find a used one at a very' low price. 

Compatibility: Color Macs except for LC/LCII; IIVX on-board video; Performa 400/ 
410/430/405/600 on-board video. See table 7.1 for more details. 

Image Sizc/Resohition: 640 x 870 pixels/80 dpi 

Screen Refresh Rate: 75 Hz 

Dot Pitch: 0.29 mm 

Regulatory Approval: MPR II rated for low-frequency magnetic and electrical 



II 



Macintosh 12-Inch RGB Display 

Features: nit/swivel base; brightness and contrast controls 

Description: The Macintosh 12-inch RGB display utilizes a shadow mask display tech- 
nology rather than a brighter Trinitron picture tube. The 12-inch monitor is the lowest 
priced color monitor available from Apple, and provides Mac users needing adequate 
color a very affordable solution. 

Compatibility/Rc€|iiirements: All color-capable Macintosh models and color/gray- 
scale generating PowerBooks with a variety of color depths depending on hardware card 
or VRAM installed. See table 7.1 for more details. 

Image Size/Rcsolution: 512 x 384 pixels/64 dpi 

Screen Refresh Rate: 60 Hz 

Dot Pitch: 0.28 mm 

Regulatory Approval: Swedac and MPR II rated for low-frequency magnetic and elec- 
trical emissions 

Macintosh 12-Inch Monochrome Display 

Features: Antiglare screen; brightness and contrast controls 

Description: The Macintosh 12-inch monochrome display represents the lowest priced 
monitor available from Apple. Though it isn't a good choice as a graphics, publishing, or 
multimedia monitor, it is useful as a second "tools screen" monitor in many Mac setups. 
Though the 12-inch monitor is the least expensive of the line, it is a quality mono- 
chrome display, offering sharp contrast with its Page White phosphor screen and dark 
glass. 
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Compatibility/Rcqiiirenients: All NuBus-equipped Macintosh model PovverBooks 
using either on-board video or one-bit display card 

Image Size/Rcsolution: 640 x 480 pixels/76 dpi 

Screen Refre.sh Rate: 35 Hz 

Dot Pitch: 0.28 mm 

Regulatory Approval: Swedac and MPR 11 rated for low-frequency magnetic and 
electrical emissions 

Third-Party Monitors 

Over a dozen companies offer Macintosh displays in several sizes; if you are buying or 
recommending a monitor, you have your work cut out for you. Keep your eyes on the 
magazine reviews, get opinions from your local experts, and go and try them out if you 
can. Call the companies and ask them about competing models, and cross reference the 
comments. 

The following monitors are a cross-section of the best displays chosen from several third- 
party vendors that make good alternatives to the Apple monitors in the same class, or 
have exceptional features for specialty applications that the Apple monitors do not have. 

Radius PredsionColor Pivot 

Features: Multisync; capability to physically turn display on its side and have picture 
remain oriented; tilt/svvivel base; separate horizontal and vertical centering 

Description: The Radius Pivot line of displays are unique in the world of monitors 
because they can be used in both portrait and landscape orientations simply by tilting 
the monitor over from long to wide; the picture automatically switches modes. The 
PredsionColor Pivot is a multisync and features Radius' acclaimed switch-on-the-fly 
Dynamic Desktop monitor control software. Its antireflective Silica Glass coating helps 
provide better focus, clarity, and brightness. Aside from its unique swivel capability, the 
PrecisionColor Pivot's picture ranks among the best of the small monitors available for 
the Macintosh. Along with Radius' worry-free warranty featuring overnight delivery and 
on-site replacement, the Pivot is one of the best buys and — literally — the most 
flexible monitor for the Mac (see fig. 7.3). 

Compatibility/Rcquircmcnts: Color capable Macs and PowerBooks with appropriate 
VRAM or color display card installed 

Image Size/Resoliition: 640 x 480 pixels, 864 x 640 pixels, 1024 x 768 pixels/81 dpi 
Screen Refresh Rate: 72 Hz at 864 x 640 pixels (decreases as the screen sizes increases) 

Dot Pitch: 0.28 mm 
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Fig. 7.3 

Radius PrecisionColor Pivot. 



Regulatory Approval: Swedac and MPR II rated for low frequency magnetic and elec- 
trical emissions. ISO 9241 compliant ergonomic design. UL, CSA, TUV; FCC Class B; 
Canadien DOC B. 



Philips Brilliance 1720 17-Inch Color Display 

Features: Microprocessor controlled fixed-mode frequencies and on-board memory of 
user settings; on-board LCD display window; tilt/swivel base; separate horizontal and 
vertical sync 

Description: The Philips Brilliance line of displays feature workstation level perfor- 
mance for a variety of professional level color uses. The Brilliance 1720's wide array of 
on-board electronics autosyncs to nine separate display resolutions, including VGA, 
SuperVGA and all Mac resolutions. Unusually high refresh rates (for example 76 Hz in 
1280 X 1024 pixel aspect ratio) makes it exceptionally flicker-free. AGRAS (antiglare, 
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antireflection, and antistatic) tube coating, I*BU tube phosphors, and 0.27 mm dot pitch 
provide a sharp and exceptionally bright display. Unique to the Brilliance monitor series 
is an on-board LCD display panel for clear identification of selected modes and adjust- 
ment configuration, which features an auto shut-off after making adjustments to mini- 
mize distraction. See figure 7.4. 

Compatibility/Rcquircmcnts: Color-capable Macs and PowerBooks with appropriate 
VRAM and hardware; DOS/Window's/lBM PC, Workstations and X-Terminals 




Fig. 7.4 

IMiilips Brilliance 1720 17-inch color display. 

Image Size/Resolution: Maximum resolution of 1600 x 1280 pixels, with optimum 
resolution occurring at 1280 x 1024 pixels; capable of VGA 640 x 480 pixels, 640 x 400 
pixels; SVGA 800 x 600 pixels; Quadra 832 x 624 pixels; XGA 1024 x 768 pixels; 1280 x 
1024 pixels. 

Screen Refresh Rate: 60 Hz, 67 Hz, 70 Hz, 72 Hz, 73 Hz, 75 Hz, 76 Hz, 87 Hz depend- 
ing on resolution 

Dot Pitch: 0.27 mm 

Regulatory Approval: Swedac and MPR II rated for low-frequency magnetic and elec- 
trical emissions. ISO 9241 compliant ergonomic design. 
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NEC Multisync 4FGe 15-Inch Color Display 

Features: AccuColor control system; 12 user-controllable digital configuration available 
from front j3anel; tilt/swivel base 



Description: The 4PGe is a good alternative to the Apple 14-inch monitor line, and 
carries some of the latest cutting-edge technology available for an accurate and high- 
quality color display. Stacking up favorably against traditional Trinitron-based monitors, 
the NEC 4EGe's Invar alloy shadow mask allows more light to be processed with less 
heat, giving a higher contrast and brighter image than other monitors in its class. NEC 
uses Radius' switch-on-the-fly software for its multisync monitors, as well as the innova- 
tive NEC AccuColor system, which allows individual adjustment of the degree of color 
from each of the three RGB color guns. Another innovation is NEC's Intelligent Power 
Manager software, which automatically places the monitor into a low-energy sleep mode 
during low-usage periods. The sleek, attractive outer shell design of the NEC monitors 
comes from frogdesign^^\ the same company that designs the Macintosh, NeXT comput- 
ers, and many other innovative, award-winning industrial design products. NEC moni- 
tors are also fully compatible with PowerMacs with a free cable supplied from NEC. See 
figure 7.5. 





Fig. 7.5 

NEC Multisync 4FGe 15-inch color display. 
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Coinpatibility/Rcciuirements: All color-capable Macintoshes and color/gray-scale 
PovverBooks with appropriate VRAM or display board 

Image Sizc/Rc.soliitioii: Optimum resolution occurring at 1024 x 768 pixels; capable 
of 640 X 480 pixels, 832 x 624 pixels, 1024 x 768 pixels 

Screen Refresh Rate: 75 Hz 

Dot Pitch: 0.28 mm 

Regulatory Approval: Swedac and MPR 11 rated for low-frequency magnetic and elec- 
trical emissions. Reduced Magnetic Reid technology; ISO 9241 compliant ergonomic 
design. 

Sigma MultiMode 150 19-Inch Gray-scale Monitor 

Features: Tilt/swivel base; block-mode transfer; Swedac and MPR II rated for low- 
frequency magnetic and electrical emissions 

Description: Many industrial designers do not need the niceties of color. Gray-scale 
monitors and monochromes require less power, which means that they throw less dan- 
gerous emissions, last longer, and are cheaper to run. Highly recommended is the Sigma 
Designs Multimode 150 19-inch high-resolution gray-scale display. With the highest 
refresh rates and maximum resolution of any gray-scale monitor for the Macintosh, the 
Multimode 150 meets the needs of engineers working with highly detailed and premium 
quality graphics. The Sigma also features on-the-fly resolution switching, hardware pan 
and zoom, and block-transfer mode; the latter allows it to utilize QuickDraw accelera- 
tion. This wide array of features makes the Sigma 150 an excellent choice for exacting 
gray-scale work. See figure 7.6. 




Fig. 7.6 

Sigma MultiMode 150 19-inch gray-scale monitor. 
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Coiiipatibility/Requirenicnt.v: Any Mac with on-board video or NiiBus-capable Mac 
with appropriate display card (such as Apple 4/8 or 8/24 card) 

Image Sizc/Resoliitioii: Optimum resolution occurring at 2048 x 1586 pixels; capable 
of syncing to 2048 x 1536 pixels/150 dpi, 1664 x 1200 pixels/120 dpi, 1280 x 960 pixels/ 
92 dpi, 832 x 600 pixels/60 dpi, 640 x 480 pixels/46 dpi, 512 x 384 dpi 

Screen Refresh Rate: 76 Hz to 116 Hz over range of resolutions 

Dot Pitch: 0.28 mm 

SuperMac PressView 21 Display System 

Features: Tilt/swivel base; block-mode transfer; EBU phosphors; Invar shadow mask; 
ADB serial input; display hood; ColorMatch software; and rri-stimulus colorimeter cali- 
bration hardware 

Description: The PressView 21 Display System from SuperMac offers high end, profes- 
sional performance and quality for color publishing chores. The Pressview 21 comes 
complete with SuperMatch Display Calibrator Pro (see fig. 7.7). It also includes a colorim- 
eter, a device that attaches to the screen for fine WYSIWYG calibration or accurate color 
matching and proofing. The colorimeter is used in conjunction with the included 
ColorMatch software to accurately control every aspect of color, such as white point, 
gamma, brightness, and contrast. PictureShape geometry controls let you adjust screen 
sizing, position and distortion. 'Hiis display system provides the highest degree of color 
accuracy available, across the widest variety of color matching .systems such as Apple 
ColorSync, Agfa EotoElow, EFl EficColor, and KEPS PRECISION. A display hood is also 
included to prevent overhead lighting from interfering with work. Direct adjustment of 
the individual RGB color guns, password protection of display configuration, and inte- 
grated calibration add to this professional color display system. 

Compatibility/Requirenients: All color-capable Macintosh models and color/gray- 
scale generating PowerBooks with a variety of color depths depending on hardware card 
or VRAM installed 

Image Sizc/Resoliition: 640 x 480 pixels, 800 x 600 pixels, 832 x 624 pixels, 1024 x 
768 pixels, 1 152 x 870 pixels, 1360 x 1024 pixels with varying dpis depending on size 

Dot Pitch: 0.28 mm 

Screen Refresh Rate: 75 Hz 

Regulatory Approval: Swedac and MPR II rated for low-frequency magnetic and 
electrical emissions 
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Fig. 7.7 

SuperMac PressVicw 21 Display System. 

Virtual Vision NTSC Monitor 

The Virtual Vision monitor is for those of you who are using a Mac to produce Desktop 
Video or animation to appear on television. You also need the appropriate card with an 
NTSC converter and output to switch in and out of noninterlaced to interlaced mode. 

Available from Virtual Vision (1-800-758-7060), this interesting device (coined personal 
cntertainnient eyeware) is basically a pair of stylish wraparound, dark but transparent eye- 
glasses outfitted with a small heads up display NTSC monitor actually inside the glasses — 
with virtual screen size in excess of 60 inches across. Stereo sound, and strategically 
placed in the ear headphone speakers on the arms of the eyeglasses, keeps you aurally 
aware in a big way. The on-board TV tuner with antenna has outstanding reception and 
is smaller and lighter than a camcorder battery. See figure 7.8. 

Deluxe models have RCA inputs for stereo audio and video inputs right on the portable 
power supply. These inputs make the monitor flexible for desktop video usage as well as 
heads up camcorder shooting and eliminates the need to look through the camera eye- 
piece to record. It definitely takes some getting used to and causes a mild form of motion 
platform imbalance after you take them off — but only if you move around with them on. 
They attract a lot of attention, which can be an added factor if youTe out shooting video 
for your next multimedia project, (Tip: Carry business cards.) 

Compatibility/ Requirements: Any NuBus Macintosh equipped with an NTSC 
converter that has an RCA video output 
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Fig. 7.8 

V^irtual Vision NTSC monitor. 




Peripherals 




Chapter 8 

Hard Disks 

by Ken Grey 



Html disks, also known as fixed disk drives and hard drives, have become the single most 
popular peripheral for Macintosh, as well as the direct-access storage media of choice for 
this and other micro-, mini- and even supercomputers. Although other storage media 
might have advantages — erasable CD-ROM will hold information reliably ten times 
longer; a DAT (Digital Audio Tape) drive is unmatched for its cost per megabyte, and 
RAM hard drives are a hundred times faster — the balance of most computer user's storage 
needs are met with hard drives. 




Whether this popularity is due to the hard drive's relatively long storage reliability, de- 
cent speed, or low cost per megabyte, the hard drive is so prevalent that it is sometimes 
thought of as simply just a part of the computer. It is not. The computer does not need a 
hard drive to operate — other media can act as bootable storage for the Mac, making hard 
drives a true peripheral. Among Mac users, however, the hard disk is the storage media of 
choice. 



Hard disks are just that — hard disks made of machined aluminum, glass, or ceramic, 
about 1/8 inch thick that are contained in a sealed drive mechanism. Called platters, 
these disks are covered with a coating that is magnetized by the drive's actuator head. 
Older disks are coated with an oxidized iron particulate, but many new high perfor- 
mance drives use a much thinner metal plating, or thui’filni media that allows bits to be 
packed tighter for more storage possible and faster access time per disk. 



The hard drive is often compared to a phonograph, because of its spinning platter that 
holds information, and a stylus that retrieves that information. The stylus on a hard 
drive is an electromagnet at the end of a read/write armature that can create or find in- 
formation on the spinning platters. 



Generally, the larger capacity the drive, the more platters it will contain, although higher 
density platters and data compression are slowing that trend. All platters rotate on the 
same spindle, and each platter has its owm armature stylus. As the platters spin, they 
create a very thin air cushion upon which the read/write head floats as it seeks across the 
drive surface. This gap is so thin it is measured in microns, or millionths of a meter. 



Peripherals 




214 



Hard Disks 



Each platter is broken up into tracks. These tracks form concentric circles that emanate 
from the hub of the platter to the perimeter. As information is sent by the drive control- 
ler, it passes through the armature, magnetizing the particles on the platter tracks, form- 
ing binary patterns, or bits. All your computer's stored information is made up of these 
bits. 

A hard disk stays magnetized even when it is not plugged in, and like a phonograph, it 
records a lasting (but erasable) impression that can be read again when you need to ac- 
cess it. 

Technical Terms 

The technical terms defined below should bring you up to speed on many terms used to 
describe hard drives. 

Bus 

The connections (wires, etc.) over which electrical signals are transmitted. Drives 
described below use the Mac's SCSI bus; some SCSI accelerator cards use the Mac's 
NuBus. 

Megabyte/Gigabyte 

A megabyte is 1000 bytes of information, the most common measuring stick of hard 
drive capacity. Larger drives are measured in gigabytes — 1000 megabytes equals one 
gigabyte. 

SCSI 

Small Computer System Interface, a specification standard for how computers and pe- 
ripherals communicate, and Apple's primary hard drive bus interface. 

RAID 

Redundant Array of Inexpensive Disks. 

Drivers 

The software that translates the Macintosh system requests into SCSI commands to the 
hard drive. 

Platters 

The spinning disk(s) within the hard drive mechanism used to hold information. 

Tracks 

The Magnetic grooves where the information is stored on the platters. 

Sector 

The subdivision of tracks that are created during formatting. Sector size is created to 
w^ork with your individual Mac's native ability to read a certain amount of data at a time; 
in many cases 512 bytes is the sector size for Macs. 
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Actuator 

The motor that moves the read/write head over the platters. Voice coil actuators are used 
in better drives; cheaper drives often have a clumsier actuator based on a Stepper motor, 
which cannot provide the fine control of a voice coil actuator. 

Controller 

The electronics on the hard drive that provide the circuitry to allow it to process data 
independently of the Mac's CPU, controlling the spindle motor's spin up and speed, as 
well as actuator movement and some housekeeping utilities. 



Termination 

In regard to SCSI, termination is the physical closing off of a circuit to dampen signal 
resonance to keep lines free of performance quelling echo back down the SCSI line. Ter- 
mination also matches the impedance of the lines — crucial for daisy chaining multiple 
devices with the increased cable length that needs to be filled. 



Latency Time 

This measurement of drive speed is the time it takes for the spinning platters to move 
the specific platter to the read/write head. Some drive manufacturers now have two ac- 
tuators — each mounted on opposite sides of the platter to half the time it takes the plat- 
ter to get to the read/write head. 




Seek Time 

This is the time it takes for the read/write head to locate the appropriate sector on the 
spinning platter where the information is. 



Spindle Speed 

This measurement helps users determine their drive's overall speed. The spindle that 
spins the platters is turned by a brushless dc (direct current) motor — much like the motor 
on your audio turntable. These motors spin the disks in revolutions per minute (RPM). The 
more RPMs the motor can turn, the faster the latency time. Be aware that the faster the 
spindle speed, the more noisy and hot the mechanism will be — and the greater the 
chance for drive error. 



Common spindle speeds found on average performance hard drives are 3600 and 4800 
RPMs; high-end drives are built to spin at 5400 RPMs and even 7200 RPMs. 

Command Overhead 

I'his is a measurement of the time it takes for the computer's command to be interpreted 
and acted upon by the controller. 



Understanding Hard Drives 

Because Apple does not make the actual drive mechanisms, sell external hard drives, or 
control the technology going into hard drives, it is a wide-open, third-party market. And 
like any thriving third-party market, fierce competition among vendors keeps the tech- 
nology ever-growing, while prices steadily drop. Apple's endorsement of SCSI as its main 
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bus for storage — and the hard drive as its primary storage device- 
needed to start and keep this market developing. 

Drives are not just plain '"storage" anymore; they are a way to get 
puter jobs done correctly. The wrong disk drives can ruin efforts 1 
computing goals. A server requires large reliable systems, or it req 
fault-tolerant disk mirroring. Or if a video-editing workstation is 
sustained throughput level is more important than access speed, 
looking for an internal drive will simply need a physically slende 
fits a laptop's inner confines — the size, low heat, and power requirements are the key 
factors. Many veteran users simply want to maintain access to a large number of applica- 
tions and files, having grown beyond the single internal drive. They need quickly acces- 
sible, rewritable storage rather than specialized drive features. 

Consequently, the market for SCSI hard drives is quite large— hard drives from 20 MB to 
9G (9000 MB) are available, each with its own set of features, speed, reliability, and 
quirks. But each one will run just fine off the Macintosh you have in front of you (unless 
you own a Mac 512 or 128, which do not have SCSI ports). Also note that with the 
present system software, the Macintosh cannot address storage partitions larger than 2 
gigabytes contiguously — drives larger than 9G are partitioned and appear as individual 
drives (or volumes) on your Mac's desktop. I his limit will be doubled in the next incarna- 
tion of System software, and most likely raised to much higher limits as digital video and 
large volume transfers become more and more prevalent. 

The need for faster, less expensive, and higher-quality hard drives is being created by the 
new generations of super-fast Apple models such as the 840AV and Power Macs, which 
allow the level of speed necessary to work with large server configurations, multimedia 
applications, color image processing, video, and other storage-intensive, speed-thirsty 
applications. 

Like the CPUs they plug into, hard drives are constantly increasing in speed and steadily 
decreasing in cost. 

Speed 

The difference between a popular hard drive line and a dead end one is determined by 
three very basic factors: speed, reliability, and price — in that order. Speed, for hard drives 
and other peripherals, equals efficiency, and means the latest technology was probably 
built into the drive. 

To put the relative speed of hard drives in perspective, a decent one will access informa- 
tion 10 times faster than a floppy disk, but nearly 100 times slower than RAM. Hard 
drive access speed — the time it takes your computer to show you what you asked for — is 
always being decreased as the technology becomes more refined and the competition 
gets more crowded. 

Overall drive speed measure is the combination of spindle speed, seek time, and latency 
time — each like a leg in a relay race, where any slow leg can cause the overall speed of 
the drive to lag. 
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rhe combination of these speed measurements gives an overall profile of the drive as 
fast, average; or slow. Generally, it is a safe bet to say that newer drives are faster than 
older drives because even the lower-end model lines from drive manufacturers have to 
compete and benefit from the trickle down of technology from their higher-end siblings. 



Internal and External Hard Drives 

The SCSI hard drive is a contained mechanism that plugs into a power and a SCSI port 
either internally — in one of the Mac's allotted drive bays, or externally; into a box that 
contains a power supply and internal SCSI connector and an empty space where the 
hard drive sits (see fig. 8.1 for a cutaway look at an internal drive mechanism). Once the 
drive is installed in the external enclosure — through the same procedure as plugging it 
into the inside of the Mac — that external box then plugs into the SCSI port of either the 
MaC; or is daisy-chained from another SCSI device connected to the Mac (see chapter 5 
for more on connecting SCSI peripheral devices). 



External devices will always cost more money than their internal counterparts — enclo- 
sures; power supply; shielding; and cooling add up to roughly an extra hundred dollars 
for an external device as opposed to an internal one that piggyback's the Mac compo- 
nents. 





Fig. 8.1 

Cutaway of a hard drive. 
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Most external drive vendors do not actually manufacture the drive mechanisms they sell; 
instead they simply buy the mechanisms from a small handful of hard drive manufactur- 
ers — such as Seagate, Quantum, Micropolis, or DEC — and place them in external enclo- 
sures with their own company name on them. This could be important to note when 
you read the fine print on hard drive warranties where it might say that the manufac- 
turer is responsible for fulfilling the warranty on the drive. 

This is not to say that all external drive enclosures are the same; the quality varies 
widely. For the same reason that a Ferrari engine is not dropped into a Pinto chassis, an 
expensive, high-tech drive mechanism that holds all your data should be installed in a 
high-quality external enclosure, complete with the best shielding and internal compo- 
nents, and connected to your Mac with the best cables available (see chapter 5, "Con- 
necting Peripherals," for a discussion of cables and terminators). 

You should look for the following elements in an external enclosure: 

■ Full-Metal RF/EMl (radio frequency & electromagnetic) shielding. Many poor quality 
drives use a metal paint on the enclosures. Using this paint is a poor, cheap way to 
attempt to shield. Seek out enclosures with a full metal jacket instead. 

■ Quality power supply. Docs it have an on-board fuse and a surge suppresser? The 
more wattage the better. 

■ Switchahle active termination. Only a few companies offer this feature on their exter- 
nal enclosures, but it is an excellent attribute. Switchable active termination sup- 
plies termination power on its own rather than relying on the Mac's power supply 
to push it down the line into the drive through SCSI. Termination problems can be 
minimized here — terminating your guesswork about previously invisible problems. 

■ Decent fan cooling. Look for a drive with a removable dust screen that you can clean 
and replace. 

The best enclosures with all the features explained above and more are available from 
APS Technologies, one of the larger third-party drive resellers. 

External enclosures come in many different shapes and sizes as well. Portable external 
drives in enclosures from Liberty Systems (408-983-1127) are the smallest in the indus- 
try, not much bigger than the mechanism itself. Though their smallest drives don't have 
fans to cool them, their portability is renowned. 

Zero-Footprint drive enclosures (or enclosures with that can fit underneath an integrated 
Mac Plus/Classic/SE lines without any extra footprint) are the same color as those Macs 
as well, for fashion-conscious users. When purchasing an external drive enclosure, most 
companies will offer just about any shape you require, at no extra charge. 

Physical versus Storage Size 

The physical size (as opposed to the storage capacity) of hard drives is based on the diam- 
eter of the platter inside the drive mechanism itself. The hard drive mechanisms fall into 
three general drive measurements: 
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■ 2.5 inch (also known as 1/3 Height or Low-Profile drives). Flatter than a pack of ciga- 
rettes, these drives go into PowerBooks and other tight places where power require- 
ments are low, and heat must be kept to a minimum. 

■ 3.5 inch (also known as half-height or internal-sized drives). The size most often found 
inside of Macs and external enclosures. Half-height drives have the best power-to- 
weight ratio of all sizes and are the most widely available, which can be attributed 
to the enhancement of spindle speed tolerances and better platter coatings. Such 
features make these drives faster, with more storage capabilities than the full-height 
drives they replace. 

■ 5.25 inch (also known as Full-Height or Winchester drives). Seldom found in Macs 
anymore, the full-height drives pull too much power, generate too much heat, and 
take up too much space to be a forward-looking choice for new desktop computers, 
although the Mac 11, IIX, Ilfx, and Quadra 900/950 can all utilize full-height drives. 



Users who are upgrading need only be concerned about the physical size of the drive if 
it's going to be mounted inside the Macintosh; externally, the drives are hidden away in 
their own enclosures. Regardless of the size of the hard drive, they plug into the Mac the 
same way, and for all intents and purposes are dealt with alike by the Macintosh. 




RAID Disk Arrays 

Redundant Array of Inexpensive Disks (RAID) technology was developed to (among other 
things) increase performance by using normal existing drive technology rather than by 
making the one Single Large Expensive Drive (SLED) drive faster. RAID systems can coordi- 
nate several linked drives to read/write in parallel — effectively doubling the access and 
latency speed of either drive. To accomplish this, the CPU must distribute data to two 
individual drives through two separate SCSI busses. This allows it to write twice the nor- 
mal amount of data in the same time as one drive — making reads twice as fast as well. 
RAID arrays can be set up to perform disk mirroring which is also called a fault tolerant 
setup that basically writes the same data to two different drives; should either drive 
crash, the data is safe and a new drive can replace the old drive. 



At least two drives are required for an array setup, although more can be added. Two 
SCSI inputs are required on the Mac itself — currently the only Macs that have two on- 
board SCSI bus controllers are the Quadra 900/950, and the Power Macintosh 8100AV, 
both internally. If a second SCSI input is required for your system, an additional NuBus 
SCSI driver card can be added so the two drives can be run off individual busses. 



RAID has five possible implementation levels. Each performs a specific kind of task: 

■ RAID Level Zero (also known as formatting with Data Striping). Reads and writes 
data in parallel to matched drives on the line in user-specified chunks called seg- 
ments. Level Zero RAID drive setups are usually expensive, but they represent the 
highest possible performance for SCSI of any Mac configuration. Mac users who 
require the fastest SCSI throughput available should take a hard look at a RAID 
Level Zero Disk Array. 
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■ RAID Level 1-5. Levels 1-5 perform disk mirroring as well as combinations of strip- 
ing and mirroring in different configurations. 

For our purposes, Level Zero is the most important to Mac users, who may find RAID 
Levels 1-5 of little use because they rely on matched sets of hard drives as backup sys- 
tems rather than rely on more cost-effective backup systems available, such as DAT. 

Disk Problems 

There are two general kinds of hard drive problems: software and hardware crashes. 

Software crashes do not compromise the disk's physical integrity or firmware (the drive's 
on-board circuitry and mechanics), and any lost data can usually be recovered using a 
disk utility program. Many times software crashes can be attributed to viruses or SCSI 
address or termination problems, which can be solved by changing cables, or SCSI ID 
numbers, or with recovery and anti virus programs. 

Hardware crashes are among the most feared situations with which a computer user can 
be faced. Usually through no fault of your own, a drive will inexplicably crash irrecover- 
ably. This phenomenon is also known as die, go down, check out, eat it, suck your life 
away — all phrases meant to be spat out bitterly over mixed drinks. They say there are two 
kinds of drives: those that crash, and those that have crashed. Be prepared — back up! 

But a drive failure WILL happen eventually. That's why drive manufacturers have a 
MTBF rating for each drive, which stands for an estimated Mean Time Before Failure for 
that particular drive. Though they do not automatically stop working after a certain 
amount of hours in operation, the MTBF rating is more of a general "guesstimate" of a 
drive's life span based on the reliability of its own parts. 

While no one cause is prevalent, hard crashes can usually be traced back to a few particu- 
lar areas: 

■ Damaged drive controller. A part of the controllers assembly fails to perform. Your 
data may be intact, but there is no way to read the disks — ^you cannot simply open 
the case and replace it. (Well, you could if you were in a "clean" room with 
microparticulate clothing and breathers, but not everyone has access to these kinds 
of facilities.) Environmental factors, voltage spikes, and static electricity can blow 
out the delicate capacitors and on-board electronics found on the controller. 

■ Spindle failure. This main moving part is central to the drive's existence. When its 
lubricant is gone, the spindle will grind as the drive spins, telling you to back up 
your data and to get rid of the drive while you can. Sometimes the problem can be 
too much lubricant, which will cause stiction — a condition where the drive platters 
refuse to spin without some kind of push — usually a good shake will get the drive 
started, but will eventually kill the drive (and it looks rather silly to clients, like 
kicking your TV when guests are over). 
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■ Erratic platter movement (head crash). This kind of crash is caused by the platters 
wobbling as they spin, like a poorly loaded washing machine. The actuator head 
will begin contacting the platter, finally damaging it by coming into direct contact 
with it, scratching the platter and destroying both the read/write head, the platter, 
and all the information contained there. It is the same sound as fingers on a chalk- 
board — unmistakable and shrill, and you will not soon forget it, especially if this 
drive was your main source of storage. 



Data on these drives is going nowhere but in the garbage, unless you decide that your 
data is worth spending a lot of money on to recover; then you can have the platters 
removed and placed in a new drive mechanism where they can be read. 



Other less destructive hardware crashes can be attributed to media errors — bad sectors of 
the platters that cannot be successfully charted by the Mac and the drive controller. 
Software utilities, such as Hard Disk Toolkit from FWB Technologies or .Anubis from 
Charismac can format the drive around the bad sectors. All new drives should be tested 
for bad sectors, and if more than a few bad sectors are found, the drive(s) should be 
returned. 




There is no real way to foresee or prevent a major hardware crash. The best you can do is 
back up your drive regularly, and keep your warranty information at hand for your drive. 
Many drives feature excellent warranties of three and even five years for hardware 
failure. 



Model Section 

The SCSI hard drive models described in this section are recommended choices in their 
respective classes, for a variety of uses and Mac models. This section does not attempt to 
detail every drive model from every company offering either internal or external drives; 
but rather, is meant as an insider's choice section describing models that make an excel- 
lent choice in their price range, for performance level, form, reliability, or other factors. 



Quantum ProDrive LPS 170 $ 

The ProDrive 170S is targeted at entry-level Mac users and has a very good performance 
per dollar ratio. A single platter, SCSI-2 mechanism, the ProDrive is Energy Star compli- 
ant, and has improved acoustics to reduce noise levels coming from the drives. The 
ProDrive 170 uses a custom ASIC, which performs on-the-fly error correction. Combined 
with a controller that performs extensive self-testing, the Prodrive 170 has excellent 
reliability. Relatively high throughput rates in the ProDrive 170 arc achieved by use of 
Direct Memory Access (DMA) compatibility. 



Form Factor: 3.5 inch half-height 
Formatted Capacity: 1 70 MB 
Average Seek Time: 14 ms 



Average Latency: 8.3 ms 

Spindle Speed: 3600 RPM 

MTBF (Mean Time Before 
Failure): 300,000 hours 
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Quantum Daytona 256 S 

Quantum's Daytona series of drives are aimed at PowerBook users who are looking for 
higher performance than the stock Apple drives. The Daytona 256 S/AT rates high marks 
in reliability due to its unique ShockLock system that keeps the platters intact even at 300 
G's for short duration, non operational shocks. On-the-fly error correction through a 
custom ASIC chip is used to maintain data integrity even at high throughput rates. 
PowerBook users will appreciate the measures taken to preserve battery power. The 
Daytona's firmware accumulates write requests in buffer memory rather than directly 
onto the disk. This feature goes into effect when the Daytona is in standby mode under 
battery power. 

Form Factor: 2.5 inch low-profile 
Formatted Capacity: 256 MB 
Average Seek Time: 17 ms 
Average Liitency: 6.7 ms 
Spindle Speed: 4,500 RPM 

MTBF (Mean Time Before Failure): 350,000 hours 
Warranty: 1 year (through authorized dealer) 

FWB PocketHammer 530FMF 

The FWB PocketHammer 530FMF (Fast Media Format) external hard drive takes up a 3 x 
9-inch space so that it is movable; increased shock mounting makes it even more capable 
as a totable drive. FWB hard drive internals are picked from the best in the industry, and 
tested and tuned for optimum throughput. FWB's excellent Hard Disk Toolkit software is 
included with the drives. Excellent tech support, 2 year warranty, and long MTBF makes 
the FWB PocketHammer 530FMF an excellent choice in a fast, reliable, mid-sized exter- 
nal hard drive. 

Form Factor: External half height single mechanism 

Formatted Capacity: 500 MB 

Average Seek Time: 9.5 ms 

Average Latency: 5.3 ms 

Spindle Speed: 5,400 RPM 

MTBF (Mean Time Before Failure): 500,000 hours 
Micropolis 221 OAV 

The 2210AV is the first true audio/video drive built for the Macintosh. Unlike standard 
non-AV drives, the Micropolis AV line of drives were the first to ensure a "worst-case" 
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data rate performance that ensures predictable delivery of data. The AV line excels at 
uninterrupted reads and contiguous writes. Normal drives are set up to use a thermal 
recalibratkm routine that interrupts the data stream momentarily. Thermal 
recalibration — or "'t-cal" — compensates for temperature fluctuation inside drives as they 
heat up. Thermal recalibration takes up to 500 ms to perform, stealing the attention of 
the drive long enough to drop a frame in a video, or to hiccup audio playback. The AV 
drives can sustain uninterrupted data throughput due to its embedded servo technology, 
which keeps the "map"' of the drive sectors intermingled with the information instead of 
in one corner of the drive, thus eliminating the need for thermal recalibration. 

Other outstanding features are the AV's read-ahead and write-behind caching, tagged 
command queuing, and on-track de-Gaussing. 

Quiet, fast, and useful for multimedia, the 2210AV is also a bargain, and can be found for 
under a dollar per megabyte through many mail-order houses. One last note: it is the 
only drive with a pink chassis, proving that drives are becoming more than just storage. 

Form Factor: 3.5 inch half-height 

Formatted Capacity: 1 G 

Average Seek Time: 23 ms 

Average Latency: 1 1 ms 

Spindle Speed: 5400 RPM 

MTBF (Mean Time Before Failure): 300,000 hours 
Warranty: 5 years (through authorized dealers) 

Seagate Barracuda II 

The Seagate Barracuda II was the first commercially available drive with a double-speed 
spindle (see fig. 8.2). It also has a rotation speed of 7200 RPM, and hardware technology 
taken from the fast and reliable Elite series from Seagate. The Barracuda II is a single drive 
that runs nearly as fast as a disk array, all by itself. It's fairly noisy and runs a bit hot, but 
the drive is solidly constructed. Seagate's reputation for making large, fast, and reliable 
drives will most likely overcome any initial doubts that this is the drive to have for 
speed-hungr\^ computing. 

Form Factor: 3.5 inch half-height 

Formatted Capacity: 2020G 

Average Seek Time: 8 ms 

Average Latency: n/a 

Spindle Speed: 7200 RPM 

MTBF (Mean Time Before Failure): n/a 

Warranty: n/a 
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Fig. 8.2 

Seagate Itarracuda II Internal Hard Drive. 

Quantum Grand Prix 4280 S 

This drive is about sheer performance: its read/write riumberS; low latency, fast spindle 
speed, lack of thermal recalibration, and extraordinarily low cost (just over fifty cents a 
megabyte) all contribute to what may become the most popular large drive for the Mac. 
The Grand Prix's workstation-level performance can be effectively used in situations like 
prepress, CAD/CAM and A/V work, where uninterrupted data flow, and throughput are 
key. Even with all that speed, the Grand Prix has an unusually high MTBF (Mean Time 
Before Failure) of 800,000 hours. Even without all of its new technology — PRML read 
channels, variable sector sizes, Optimized Reordering Command Algorithm (ORCA) firm- 
ware, and write streaming — the drive would be a bargain based solely on its price per 
megabyte. Servers, array configurations, and other high-volume storage situations where 
speed and reliability are key factors are embracing the Grand Prix line of drives (see fig. 
8.3). 

Form Factor: 3.5 inch half-height 
Formatted Capacity: 4280G 
Average Seek Time: 8.6 ms 
Average Latency: 4.17 ms 
Spindle Speed: 7200 RPM 

MTBF (Mean Time Before Failure): 800,000 hours 
Warranty: 5 years (through authorized dealers) 
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Fig. S3 

Quantum Grand Prix 4280 S Hard Drive. 



Micronet Raven 040 Disk Array 

rhe Micronet Raven internal arrays for the Quadra 900/950 series work with that particu- 
lar Mac's on-hoard capability to handle dual SCSI busses; each of the drives plugs into its 
own separate port without the addition of a SCSI card on the NuBus (see fig. 8.4). Even 
though the latest SCSI Manager with DMA (I^irect Memory Access) cannot be utilized on 
the 900/950, the array makes good use of drive speed from dual Barracuda II drives run- 
ning in parallel. With half the access time of a single Barracuda, and a 7 MB per second 
throughput level, the Raven is plenty fast, and is fully upgradable to Power Macintosh 
Systems. 



Form Factor: Dual 3.5 inch half-height 



Formatted Capacity: 4074G 



Average Seek Time: 4 ms 

Average Latency: n/a 

Spindle Speed: Synchronized at 7200 RPM 

MTBF (Mean Time Before Failure): 3()(),000 hours 



Warranty: 5 years (through authorized dealers) 
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Fig. 8.4 

Cutaway/internal shot of array within the Quadra 950. 



Chapter 9 

Printers 

by Ken Grey 



Choosing a printer for a Macintosh setup can be daunting because of the number of 
different categories and the large range of models in each category. For example, just 
focusing on inkjet printers can lead you from a portable monochrome printer for $300 
all the way up to a large format color inkjet that prints billboards and can set you back 
$30,000 and more. 




Assessing your needs now and in the future is your best approach to finding the right 
printer. If you want to print letters with your color logo on the letterhead, you might 
have the letterhead printed traditionally and get a cheaper monochrome printer to add 
your text to the preprinted letterhead. This method would be cost effective because a 
monochrome printer with a lower maintenance curve and consumables cost will eventu- 
ally earn its way past the color cost for the letterhead. 



Printers have a way of paying for themselves; they can last a lot longer than your other 
peripherals because their moving parts are often replaced as part of the duty cycle. Even 
that old dot matrix impact printer is still useful for producing triplicate receipts where 
striking through carbon paper is really the only trick you need. 



Fhe printer you choose will be determined by the job you need to do; there is no one do- 
it-all printer. For instance, you can print your letters on a dye sublimation printer — if 
you don't mind paying three dollars a page for the special paper. A laser printer at a fifth 
the cost of that dye sublimation printer will do a much better and faster job on your 
letters. 



For many users, choosing a printer is really a question of a dollar amount, and this is 
wiiere your research will be a valuable resource. Buying a used printer can be a wise and 
frugal decision. With the addition of new ink or toner, a used printer is as good as new — 
but without the new cost. 



Technical Terms 

A whole set of terms is applicable to all printers, regardless of job and cost. Knowing 
what the terms mean can help make the difference in your upgrade decision. 
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Dot Matrix 

Dot matrix printers take page description instructions from the Mac and use an impact 
head and ink ribbon to shuffle back and forth across the page, line by line, dot by dot, 
impacting the ink ribbon and the paper. 

Inkjet 

Inkjet printers work just like their name implies: ink is jetted, or sprayed, in small dots as 
a fast-traveling print head draws in both directions. 

Hot Switching 

A printer that features hot switching ability can print from multiple platforms simulta- 
neously, intelligently spooling the incoming jobs and automatically switching the input 
languages to match the page description language incoming. 

Laser Printer 

Laser-print technology actually uses a laser that reads the data stream from the print 
description source — the PostScript or QuickDraw bytes streaming from the print control- 
ler — and "etches"' an electrostatic image on a spinning metal drum that attracts and 
applies the positively charged dry black toner, transferring it to your paper as it is rolled 
under the rotating drum. From there, the paper makes its way under a hot fuser that 
dries and permanently solidifies the toner on the page. 

Thermal Wax Printer 

A thermal wax printer is similiar to an inkjet printer but uses melted black or colored 
dyed wax as the media. Unlike inkjets, thermal wax printed pages don't smear or soak a 
page. 

Dye Sublimation 

Dye submlimation printing is the most accurate continous tone color reproduction 
printing available for the Mac. Mixed color dye is printed on pricier special paper, aver- 
age cost per page can exceed $3 to $5, but the results are near-photographic. 

Imagesetter 

Imagesetters are high-density Postscript printers that can print at resolutions upwards of 
5000+ dots per inch. Photosensitive paper film is etched with laser light and develops 
like a picture. Imagesetters are the prepress link to the Macintosh, as most professional 
color publishing done on the Mac is sent to imagesetters for highest black-and-white 
resolution, or to produce color-separated halftone for traditional 4-color print reproduc- 
tion. 

Resolution 

Your printer's particular resolution directly impacts the quality of your documents and 
artw^ork. Resolution is measured in dots per inch (dpi), horizontally and vertically. 

Higher resolution printers usually cost more because of the increased memory storage 
necessary to hold the higher resolution images, as well as the increased consumables. For 
instance, a 600 x 600 dpi laser w411 use twice the toner that a 300 x 300 dpi laser will use 
(see fig. 9.1). 

It is simple: the higher the horizontal and vertical resolution, the sharper your text will 
look, and the smoother and more realistic your artwork will be. 
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Ideal Character Actual Printed 





Note jagged edges 
on curves that should 
be smooth. 



Higher resolution yields smoother 
curves and more accurate stroke widths. 
The result is improved text quality. 




Fig. 9.1 

How high resolution improves text. 

Speed 

As with all Mac peripherals, the issue of speed is right up there with price and reliability 
as a main factor when deciding on the right model. However, speed is relative to a par- 
ticular kind of printing technology. Certain kinds of printers are inherently slower than 
others — a PostScript color inkjet will be slower than a monochrome QuickDraw laser. 
Speed estimates for lasers and inkjets— and most business and personal printers — is mea- 
sured in pages per minute (ppm). Large format printers and plotters are sometimes mea- 
sured in inches and even yards per hour. It's usually a safe bet to guess that if your 
printer costs more than the rest of its class, it will be faster, and that color printers are 
slower than monochrome printers by a factor of four. 



PostScript and QuickDraw 

Both PostScript and QuickDraw are page description languages used by the software from 
which you are hoping to output. The file is then interpreted by the printer — but only if 
it's been designed with the on-board ability to read those languages. PostScript is li- 
censed by Adobe Corporation to software and hardware companies; QuickDraw is the 
Mac's built-in, or native page description, language. 

PostScript-capable Macintosh printers can read QuickDraw, but not the other way 
around. Software like Adobe Illustrator and FreeHand are PostScript software packages 
that work with PostScript printers or machines running a clone of the PostScript inter- 
preter language. 

Adobe licensing costs and the larger memory needed by on-board printers will affect the 
price of your printer — which will always be higher than a QuickDraw-only printer. 
PostScript is used throughout the high-end publishing and printing realm. Having a 
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PostScript printer is one of the keys to an initial proofing system that will help you in 
prepress. By looking at laser proofs, you can discover print anomalies before you take 
your files to a service bureau for expensive high-resolution imagesetter output. 

Networking 

Here is where you can see your printer dollar in action: spending more money on a 
printer virtually ensures you a wider variety of connection capabilities, from low speed 
LocalTalk to fast Ethernet, RS-422 ports for PCs, as well as a Small Computer System 
Interface (SCSI) port to attach a hard drive that can keep all the fonts )^ou need available 
immediately without having to upload them from the Mac. Generally, the more expen- 
sive Macintosh PostScript printers will have on-board inputs for PC/DOS/Windows 
machines. 

Duty Cycles 

Maintenance of a given printer — ink/toner/wax refills and replacement, periodic part and 
print head replacement, necessary cleaning of internal parts, or paper tray refills — are 
considered duty q^cles. Obviously, printers that can be cleaned and serviced by the user 
are preferable to printers that require service from an authorized service center. 

Duty cycles are like gas mileage. Some of the sleekest, fastest cars are the worst gas hogs 
and are difficult to maintain without special knowledge or a lot of money. Same with a 
printer — the fastest, most vivid, most realistic, or biggest format printers are fussy, media 
intensive, and require special technicians to maintain them. 

Monochrome inkjet printers are among the easiest to maintain. When the ink runs out, 
pop the cover, pop the old cartridge out, pop the new one in, close the cover, and you're 
ready to go. At the other end of the service spectrum, some Dye Sublimation printers can 
only print a hundred pages before they need new media. 

Shopping for a Printer 

When shopping for a new printer, always be aware of what the competition is doing. For 
instance, if you like an Apple model printer, chances are that Hewlett-Packard is playing 
leap frog with Apple by moving to higher resolution, less expensively — and someone is 
probably right on HP's scent, working hard to put out higher performance at lower cost. 
If you can afford to impulse buy, stick to the big players: Apple, Hewlett-Packard, QMS, 
or GCC — because if your little printer company (with the flashy ads and speed/resolu- 
tion/price claims) goes out of business, you could be left with a dead-end peripheral. 

If you really are hunting bargains and warranty is not a huge issue, check out America 
Online's Classifieds for some of the heaviest trafficking of used Mac printers. The usual 
common sense warnings apply here, however: know what you are getting and with 
whom you are dealing. Get their home phones and any on-line references, and ask for 
shipping confirmation numbers. It will behoove all penny-pinchers to check out used 
prices here — sometimes you can even tell if a new printer you are interested in is actually 
a dud by E-mailing folks with them for sale and impartially asking them about the unit. 
People can be surprisingly frank on-line, and will often flare about how' awful or great a 
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given printer is, which is infinitely more valuable than the sales materials you get at a 
trade show or from a dealer. 

Printing Methods/Model Section 

The following sections briefly explain the way a page is written by each type of printing 
technology for the Mac; profile recommended printer models at the low and high end of 
that particular technology; and give specifications of other models in that category for 
the most popular types of Macintosh printers. 



Printer Categories 



The following sections cover the spectrum of Mac printers by category. Find the color 
printers from each category in their own section. Here's the breakdown: 

■ Dot Matrix 

■ Inkjets 

■ Personal and Workgroup Lasers 

■ Portables 

■ Color Printers: Dye Sublimation, Inkjet, Laser, and Thermal Wax 

■ Imagesetters/Large Format 



Dot Matrix Overview 

Dot matrix printers were the first kind of printers available for computers and are the 
missing link between typewriters and Macintoshes. Dot matrix printers take page de- 
scription instructions from the Mac and use an impact head and ink ribbon to shuffle 
back and forth across the page, line by line, dot by dot, impacting the ink ribbon and the 
paper. These printers are slow, noisy, and of low quality, but are the most inexpensive of 
all printers. They are also the least expensive to maintain; they use very inexpensive 
print ribbons available from most office supply stores. 



If you do payrolls using triplicate checks, print receipts using carbon paper forms, or 
need sheet feeding, the dot matrix printer is the only way to go. 



Apple ImageWriter II 

The first type of printer sold by Apple for the Macintosh was the dot matrix ImageWriter, 
and even today the same printer is compatible with every Macintosh sold. Slower than 
even the slowest inkjet, with poor resolution, the only ace in the hole for the venerable 
ImageWriter is that it can be used as only a dot matrix can — on carbon forms, and with 
tractor-fed forms. This need is the only thing keeping these printers on the market. An 
optional LocalTalk interface allows networking, and its three separate resolutions allow 
somewhat faster operation in basic draft mode. 
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Method: Impact Dot Matrix 
Media: Fabric ink ribbon 

Speed: 2 ppm, draft; 1/2 ppm, Near Letter Quality 

Maximum dpi: 160 

Paper Format: Cut sheet or fanfold continuous (tractor feed) 

Interface: Serial Din cable 

Inkjet Overview 

Compared to lasers with the same resolution, inkjets are a bargain. However, the prob- 
lem with this technology is that ink will absorb into the paper slightly, spreading out 
unevenly from its initial impact with the paper. For this reason, inkjet printers are fin- 
icky with paper, liking coated or even synthetics as opposed to more absorbent cotton 
and light weave paper stocks that absorb too much ink and decrease the resolution. Large 
black areas will soak a page with wet ink, which can dry unevenly and not quite black, 
and ruin the texture of the page. Savvy inkjet owners have taken to photocopying the 
inkjet-printed page using a slight reduction, which delivers the appearance of a nice 
resolution laser print with truer blacks and uniform paper texture. 

Inkjet printers are fairly slow (2-6 ppm) and mostly PostScript-incompatible. However, 
inkjets are easy to maintain, lightweight, quiet, inexpensive, and most are LocalTalk 
networkable right out of the box. And you can refill the ink cartridges yourself in most 
cases with either a refill kit, or with a syringe and water-based black ink, or even some 
more ecological soy inks. Note that if your cartridge has run dry, the small sponge inside 
the cartridge or the print head may have dried out and become unusable after a stretch 
of inactivity. Depending on your usage, most ink cartridges will go for months without 
needing a change and will cost between fifteen and forty dollars. See table 9.1 for specifi- 
cations of several inkjet printers. 



Table 9.1 Inkjet Printer Specifications 





Apple 

Computer 


ccc 

Technologies 


Hewlett- 

Packard 


Product 


StyleWriter II 


WideWriter 360 


DeskWriter 


Phone 


408-996-1010 


61 7-275-5800 


no 


Toll-free phone 


no 


800-422-7777 


800-752-0900 


List price 


359 


$1699 


$399 


Maximum speed 
(in pages per minute) 


2 


4 


3 


Resolution 
(in dots per inch) 


360 


360 


300 
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Apple 

Computer 


ccc 

Technologies 


Hewlett- 

Packard 


Paper capacity 
(in sheets) 


100 


75 


100 


Number of 
fonts included 


39 


21 


4 


Warranty period 
(in years) 


1 


1 


3 



Apple StyleWriter II 

Apple's StyleWriter II is a hugely popular printer for reasons other than that it is Apple's 
most inexpensive printer — it is small and quiet, and the print is good enough for most 
personal printer needs. With its "Grayshare" software, the StyleWriter becomes not only 
a true gray-scale output device, but a networkable one as well — albeit using a host Mac as 
the center of the hub, not a StyleWriter. Fhe StyleWriter II, without an on-board page 
processing unit, takes its page description finished from the Mac to which it is at- 
tached — the faster your Mac, the faster your printing. The StyleWriter's service cycle is 
five hundred pages before a twenty dollar ink refill cartridge is required. If you are print- 
ing lots of graphics, however, you will need a refill considerably sooner. 

Method: Thermal Inkjet 

Media: Water-based ink 



Speed: 2 ppm 
Maximum dpi: .360 

Paper Format: 8 1/2-by-l 1-inch standard paper 
Interface: LocalTalk/Serial Din cable 



Hewlett-Packard DeskWriter 

riie StyleWriter II's main competitor, Hewlett-Packard's remarkable DeskWriter, has 
become the best-selling inkjet printer in the world (see fig. 9.2). It's the one to beat in 
the inkjet market for good reasons — transparent use with the Mac, low price, compatibil 
ity, HP's excellent support, and nearly maintenance-free operation. 



Interestingly enough, the DeskWriter is not a gray-scale device. However, its 300 dpi 
dithered simulation of grayscale actually looks better than the StyleWriter's output using 
its Grayshare printer driver at 360 dpi. The DeskWriter can be LocalTalk netw^orked, or 
just connected at the serial port. Duty cycle for the DeskWriter is just as forgiving as the 
StyleWriter's, with perhaps more options for refilling and recycling the cartridges. Al- 
though not as small as the StyleWriter II, the DeskWriter also has less things tenuously 
attached and feels less delicate than Apple's printer. The DeskWriter is light enough at 
fourteen pounds to carrv^ easily under one arm. 
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Fig. 9.2 

Hewlett-Packard DeskWriter. 

Method: Thermal Inkjet 
Media: Water-based ink 
Speed: 2 ppm 
Maximum dpi: 360 

Paper Format: 8 1/2-by-l 1-inch standard paper 
Interface: LocalTalk/Serial Din cable 

Laser Printer Overview 

Laser printers make up the wide center of the Macintosh printer market. You can 
choose from many different models. Dozens of manufacturers turn out laser printers 
for personal and business use, and every niche in between. Phis is most evident when 
examining the difference in models at the low and high end — from the basic non- 
PostScript models at $600 to 1 7 ppm, PostScript-ready, 600 dpi monsters that sort, 
staple, and clear paper jams by themselves. 

Laser-print technology actually uses a laser that reads the data stream from the print 
description source — the PostScript or QuickDraw bytes streaming from the print control- 
ler — and '"etches" an electrostatic image on a spinning metal drum that attracts and 
applies the positively charged dry black toner, transferring it to your paper as it is rolled 
under the rotating drum. From there, the paper makes its way under a hot fuser that 
dries and permanently solidifies the toner on the page. 
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There are two main classes of laser printer: the personal laser printer and the business, 
or workgroup, printer. Personal printers are those machines that are priced just above 
inkjets — S600-S2000 depending on features such as horizontal/vertical resolution, net- 
working capability, on-board RAM, PostScript and DOS/Windows support, and, of 
course, speed. Personal lasers are aimed at the light print requirements of an individual 
or even a small business. Business laser printers are meant for larger groups and a greater 
workload, and usually have on-board PostScript, simultaneous connection to many dif- 
ferent platforms, as well as large paper feeders, and higher-tolerance print engines that 
last longer and require less attention. And, of course, these printers are more expensive — 
any\vhere from 52500-$ 12,000. Duty cycles vary from printer to printer, but will be 
proportionately more expensive for the workgrouf) lasers because of their higher load 
tolerance and larger toner needs. See table 9.2 for specifications of several laser printers. 



Table 9.2 Personal and Workgroup Laser Printer Specifications 



Processor 





Phone 


List 

Price 


Imaging 

language 


clock 

rate 


Apple 
Computer 
Personal 
LaserWriter NTR 


408/996-1010 


$1179 


Adobe PS 
Level 2 


AMD 29000 

RISC/ 

16MHz 


Apple 
Computer 
Personal 
LaserWriter 300 


408/996-1010 


$689 


QuickDraw 


NA 


Apple 
Computer 
LaserWriter 
Select 300 


408/996-1010 


$839 


QuickDraw 


NA 


Apple 
Computer 
LaserWriter 
Select 310 


408/996-1010 


$1079 


Adobe PS 
Level 1 


AMD 29205 

RISC/ 

16MHz 


Digital Equipment 
Corporation 
DECIaser 1152 


508/493-5111 

800/344-4825 


$999 


Adobe PS 
Level 2 


68000/ 

16MHz 


GCC Technologies 
PLP II 


617/275-5800 

800/422-7777 


$659 


QuickDraw 


NA 


CCC Technologies 
BLP Elite' 


617/275-5800 

800/422-7777 


$879 


Adobe PS 
Level 1 


68000/ 

16.67MHz 


GCC Technologies 
BLP Eclipse' 


Lexmark 
LaserPrinter 
4039-1 OR 


606/232-2000 

800/358-5835 


$1599 


Clone PS 
Level 1 


AMD 

29200/ 

16MHz 


Lexmark 
LaserPrinter 
4039-1 2R 


606/232-2000 

800/358-5835 


$1999 


Clone PS 
Level 1 


AMD 

29200/ 

16MHz 



(continues) 
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Table 9.2 Continued 





Phone 


List 

Price 


Imaging 

language 


Processor 

clock 

rate 


NEC 

SilentWriter 
Model 95F 


508/264-8000 

800/388-8888 




Adobe PS 
Level 2 


68000/ 

16.7MHz 


NewCen Systems 

Corporation 

TurboPS/300p^ 


714/641-8600 

800/756-0556 


$1595 


Clone PS 
Level 1 


Weitek 

8220 

RISC/ 

16MHz 


NewCen Systems 

Corporation 

TurboPS/400p' 


714/641-8600 

800/756-0556 


$1995 


Clone PS 
Level 1 


Weitek 

8220 

RISC/ 

16MHz 


Okidata 

OL850 


609/235-2600 

800/654-3282 


$1999 


Adobe PS 
Level 1 


68000/ 

12.5MHz 


QMS 

PS-410 


205/633-4300 

800/631-2692 


$1595 


Adobe PS 
Level 1 


68020/ 

16MHz 


QMS 

420 Print System 


205/633-4300 

800/631-2692 


$1995 


Clone PS 
Level 2 


68020/ 

20MHz 


Samsung 
Electronics 
America 
Finale 8000 


201/229-4000 

800/466-0262 


$1995 


Adobe PS 
Level 1 


Intel 

1960/ 

16MHz 


Texas 

Instruments 
MicroLaser 
Plus PS17 


800/527-3500 


$1199 


Adobe PS 
Level 1 


68000/ 

16MHz 


Texas 

Instruments 
MicroWriter PS23 


800/527-3500 


$999 


Adobe PS 
Level 1 


68000/ 

16MHz 


Texas 

Instruments 
MicroLaser Turbo 


800/527-3500 


$1599 


Adobe PS 
Level 2 


Weitek 
8220 RISC 
/16MHz 






Number of 
fonts provided 


True Type 
rasterizer 
built-in 


RAM 

model/ 

maximum 


Standard 
SIMMS for 
RAM upgrade 


Personal 
LaserWriter NTR 


64 


Yes 


3MB/4 MB 


Yes 


Personal 
LaserWriter 300 


39 


NA 


512K/512K 


NA 


LaserWriter 
Select 300 


39 


NA 


512K/5 MB 


Yes 
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Number of 
fonts provided 


True Type 
rasterizer 
built-in 


RAM 

model/ 

maximum 


Standard 
SIMMS for 
RAM upgrade 


LaserWriter 
Select 310 


13 


No 


1.5 MB/5.5 MB 


Yes 


DECIaser 1152 


17 


No 


2 MB/4 MB 


Yes 


PLP II 


21 


No 


1 MB/1 MB 


Yes 


BLP Elite 


17 


No 


2 MB/4 MB 


No 


BLP Eclipse 


17 


Yes 


2 MB/6 MB 


No 


LaserPrinter 
4039-1 OR 


39 


No 


2 MB/16 MB 


Yes 


LaserPrinter 
4039-1 2R 


39 


No 


4 MB/16 MB 


Yes 


SilentWriter 
Model 95F 


35 


No 


2 MB/5 MB 


No 


TurboPS/300p 


35 


Yes 


3 MB/16 MB 


No 


TurboPS/400p 


35 


Yes 


4 MB/1 6 MB 


No 


OL850 


65 


No 


2 MB/6 MB 


No 


PS-410 


45 


No 


2 MB/6 MB 


No 


420 Print 
System 


39 


No 


6 MB/10 MB 


Yes 


Finale 8000 


35 


No 


2 MB/18 MB 


No 


MicroLaser 
Plus PS17 


17 


No 


.5 MB/4.5 MB 


No 


MicroWriter 

PS23 


23 


No 


2 MB/4.5 MB 


No 


MicroLaser 

Turbo 


35 


No 


2.5 MB/10.5 MB 


No 






SCSI port 
for font 
hard disk 


Other 

controller 

upgrades 


Addt. 

software 

included 


Print engine/ 
maximum 
speed (in 
pages/min.) 


Personal 
LaserWriter NTR 


No 


No 


No 


Canon LX/4 


Personal 
LaserWriter 300 


No 


No 


No 


Canon/4 


LaserWriter 
Select 300 


No 


PostScript 

($399) 


No 


Fuji- 

Xerox/5 


LaserWriter 
Select 310 


No 


No 


No 


Fuji- 

Xerox/5 



(continues) 
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Table 9.2 Continued I 




SCSI port 
for font 
hard disk 


Other Addt. 

controller software 

upgrades included 


Print engine/ 
maximum 
speed (in 
pages/min.) 


DECIaser1152 


No 


No 


No 


Canon LX/4 


PLP II 


No 


PostScript No 


Oki OL-400/4 


BLP Elite 


No 


No 


No 


Oke OL-400/4 


BLP Eclipse 


No 


No 


No 


Oki OL-400/4 


LaserPrinler 
4039-1 OR 


No 


No 


No 


Lexmark/1 0 


LaserPrinter 
4039-1 2R 


No 


No 


No 


Lexmark/1 2 


SilentWriter 
Model 95F 


No 


No 


No 


Minolta/6 


TurboPS/300p 


optional 


No 


No 


Canon LX/4 


TurboPS/400p 


optional 


No 


No 


Canon LX/4 


OL850 


No 


No 


Adobe Type 
Manager 


Oki OL-800/8 


PL-410 


No 


No 


No 


Canon LX/4 


420 Print 
System 


No 


No 


No 


Canon LX/4 


Finale 8000 


No 


1200 dp 
$995 


1 No 


Samsung/8 


MicroLaser 
Plus PS17 


No 




No 


Sharp/9 


MicroWriter 

PS23 


No 




No 


Samsung/5 


MicroLaser 

Turbo 


No 




No 


Sharp/9 






Resolution 

(dots/inch) 

/Resolution 

enhancement 


Paper capacity 
(first tray/ 
second tray) 
in sheets 


Paper sizes 
supported 


Personal 
LaserWriter NTR 


300x300/No 




70/250 opt. 


letter, legal, A4 
executive envelopes 


Personal 
LaserWriter 300 


300x300/Yes 




100/No 


letter, legal, A4, 
executive envelopes 


LaserWriter 
Select 300 


300x300/Yes 




250/500, 30 
envelopes opt. 


letter, legal, A4 
executive envelopes 
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Resolution 

(dots/inch) 

/Resolution 

enhancement 


Paper capacity 
(first tray/ 
second tray) 
in sheets 


Paper sizes 
supported 


LaserWriter 
Select 310 


300x300/No 


250/500, 30 
envelopes opt. 


letter, legal, A4 
executive envelopes 


DECIaser 1152 


300x300/Yes 


70/250 


letter, legal, A4 
executive envelopes 


PLP II 


300x300/No 


250/200 


letter, legal, A4,B5 


BLP Elite 


300x300/No 


250/5 


letter, legal, A4, B5 


BLP Eclipse 


300x300/No 


250/^ 


letter, legal, A4, B5 


LaserPrinter 
4039-1 OR 


600x600/Yes 


200/600 opt. 


letter, legal, 

A4, B5, envelopes 


LaserPrinter 


600x600/Yes 


200/600 opt. 


letter, legal, 

A4, B5, envelopes 


Silent Writer 


300x300/Yes 


250/250 opt. 


letter, legal, A4, A3 


TurboPS/300p 


300x300/opt. 


70/250 opt. 


letter, legal, A4 


TurboPS/400p 


400x400/Yes 


70/250 opt. 


letter, legal, A4 


OL850 


300x300/Yes 


200/200 opt. 


letter, legal, A4, 
executive 


PL-410 


300x300/No 


70/250 opt. 


letter, legal, 

A4, B5 executive 


420 Print System 


600x600/No 


70/250 opt. 


letter, legal, 

A4, B5 executive 


Finale 8000 


300x300/No 


250/250 


letter, legal, A4 
executive 


microLaser 


300x300/No 


250/500 opt. 


letter, legal A4, B5, 
envelopes invoice 


microWriter PS23 


300x300/No 


250/500 opt. 


letter, legal, A4, B5, 
envelopes 


microLaser Turbo 


300x300/No 


250/500 opt. 


letter, legal, A4, B5, 
executive 



lAn S-pimi version is available for $1349. 

2The 8-ppm version, $ 1 799, also includes resolution enhancement. 

3The TurhoPS/660p, with a faster controller and 600 x 600-dpi resolution, also sells for $1995. 
4No list price; check with dealer. 

SCompany did not supply information. 
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Workgroup/Business Laser Chart 




Phone 


List 


Maximum Engine 
Speed (in ppm) 


LaserWriter 
Pro 630 


408/996-1010 

800/776-2333 


$2529 


8 


LaserWriter 
Pro 810 


408/996-1010 

800/776-2333 


$4899 


20 


PageMarq 20 


713/378-8820 

800/345-1518 


$3599^ 


20 


LZR2080 


81 8/887-8000 
800/334-31 74 


$4995-$5495 


20 


Eclipse 8 


61 7/275-5800 
800/422-7777 


$1799 


8 


SelectPress 600 


61 7/275-5800 
800/422-7777 


$4499 


8 


LaserJet 4M 


800/752-0900 


$2399 


8 


LaserJet 4si MX 


800/752-0900 


$5499 


17 


Unity 1200XL-0 


612/944-9330 

800/950-6868 


$8995 


8 


IBM 4039 16L 


800/426-2468 


$3399 


16 


Turbo PS/6608 


714/641-8600 

800/756-0556 


$4995 


8 


Okidata OL850 


609/235-2600 

800/654-3282 


$1999 


8 


860 Print System 


205/639-4400 

800/523-2696 


$4595 


8 


1 725 Print System 


205/639-4400 

800/523-2696 


$4999 


17 


MicroLaser 
Pro 600 


800/527-3500 


$2198 


8 


MicroLaser XI 
Turbo 


800/527-3500 


$3649 


16 






Engine 

Manufacturer 


Best 

Resolution 
(in dpi) 


PostScript 

Level 


LaserWriter 
Pro 630 


Canon 


600x600 


2 


LaserWriter 
Pro 810 


Fuji/Xerox 


800x800 


2 


PageMarq 20 


Fuji/Xerox 


800x400 


2 


LZR2080 


Fuji/Xerox 


800x800 


2 


Eclipse 8 


Okidata 


300x300 


2 


SelectPress 600 


Toshiba 


600x600 


2 


LaserJet 4M 


Canon 


600x600 


2 


LaserJet 4si MX 


Canon 


600x600 


2 
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Best 






Engine 


Resolution 


PostScript 




Manufacturer 


(in dpi) 


Level 


Unity 1 200XL-0 


Toshiba 


1 200x1200® 


1 


IBM 4039 16L 


Lexmark 


600x600 


1 


Turbo PS/6608 


Canon 


600x600<^ 


1 


Okidata OL850 


Oki Electric 


300x300 


1 


860 Print System 


Canon 


600x600 


2 


1 725 Print System 


Canon 


600x600 


2 


MicroLaser 
Pro 600 


Sharp 


600x600 


2 


MicroLaser XI 
Turbo 


Sharp 


300x300 


2 






Manufacturer 




RAM 




of Postscript 


TrueType 


(base model/ 




Interpreter 


Rasterizer 


maximum) 


LaserWriter 
Pro 630 


Adobe 


Yes 


8 MB/32 MB 


LaserWriter 
Pro 810 


Adobe 


Yes 


8 MB/16 MB 


PageMarq 20 


Adobe 


Yes 


4 MB/20 MB 


L2R2080 


Adobe 


No 


8 MB/32 MB 


Eclipse 8 


Phoenix 

Technology 


Yes 


2 MB/6 MB 


SelectPress 600 


Phoenix 

Technology 


Yes 


8 MB/16 MB 


Laserjet 4M 


Adobe 


No 


6 MB/32 MB 


Laserjet 4si MX 


Adobe 


No 


10 MB/26 MB 


Unity 1200XL-0 


Microsoft 


Yes 


32 MB/48 MB 


IBM 4039 16L 


Phoenix 

Technology 


No 


4 MB/16 MB 


Turbo PS/6608 


Weitek 


No 


12 MB/96 MB 


Okidata OL850 


Adobe 


No 


2 MB/4 MB 


860 Print System 


QMS 


No 


12 MB/32 MB 


1 725 Print System 


QMS 


No 


8 MB/32 MB 


MicroLaser 
Pro 600 


Adobe 


Yes 


6 MB/22 MB 


MicroLaser XI 
Turbo 


Adobe 


No 


2.5 MB/10.5 MB 
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1 Workgroup/Business Laser Chart Continued I 




All Ports Active/ 

Emulation 

Switching 


SCSI Port for 
Font Hard 
Drive 


EtherNet 


LaserWriter 
Pro 630 


Yes/Yes 


Yes 


built in 


LaserWriter 
Pro 810 


Yes/Yes 


Yes 


built in 


PageMarq 20 


Yes/Yes 


Yes (built In) 


built in 


LZR2080 


Yes/Yes 


Yes 


optional 


Eclipse 8 


Yes/No 


No 


built in 


SelectPress 600 


Yes/No 


Yes (built in) 


built in 


LaserJet 4M 


Yes/Yes 


No 


optional 


LaserJet 4si MX 


Yes/Yes 


No 


built in 


Unity 1200XL-0 


Yes/Yes 


Yes 


built in 


IBM 4039 16L 


Yes/Yes 


No 


optional 


Turbo PS/6608 


Yes/Yes 


Yes 


optional 


Okidata OL850 


Yes/Yes'’ 


No 


No 


860 Print System 


Yes/Yes 


Yes 


optional 


1 725 Print System 


Yes/Yes 


Yes 


optional 


MicroLaser 
Pro 600 


Yes/Yes 


No 


optional 


MicroLaser XI 
Turbo 


Yes/Yes 


No 


optional 






Standard Paper Tray 
Capacity (In sheets) 


Maximum Paper 
Size (in inches) 


LaserWriter Pro 630 


250 




8.5x14 


LaserWriter Pro 810 


3 trays (250 each) 




11x17 


PageMarq 20 


3 trays (500 each) 




11x17 


LZR2080 


3 trays (250 each) 




11x17 


Eclipse 8 


250 




8.5x14 


SelectPress 600 


250 




11x17 


LaserJet 4M 


2 trays (100/250) 




8.5x14 


LaserJet 4si MX 


2 trays (500 each) 




8.5x14 


Unity 1200XL-0 


250 




12x19.5 


IBM 4039 16L 


500 




8.5x14 


Turbo PS/6608 


250 




11x17 


Okidata OL850 


200 




8.5x14 


860 Print System 


2 trays (250/100) 




11x17 


1 725 Print System 


2 trays (500 each) 




8.5x14 


MicroLaser Pro 600 


500 




8.5x14 


MicroLaser XI Turbo 


200 




8.5x14 
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AEstimated street price, base con ration. 

BManiifactiirer's claim. 

CUp^radable to 1200 by 600 dpi for accuracy of the company's support technicians. Macworld uses a point 
system, including bonuses and demerits, to derive the final rating. Ratings are for companies, not individual 
products, $649. 

DAccomplished by software. 



Apple LaserWriter Select 320 

The Apple LaserWriter 320 is a personal laser that can hold up to the rigors of small 
workgroups — and it's fast enough to do it over a standard LocalTalk netw'ork. With full 
support of PostScript Level 2 and Apple's FinePrint resolution enhancement as a standard 
feature, the 320 outputs excellent quality, including detailed text and graphics. At 15.4 
pounds, it is actually lighter than an ImageWriter, and has roughly the same size "foot- 
print." Street prices well under $1000 make this printer a steal. 



Type: Personal Laser Printer 
Method: La.ser 
Media: Dry toner 
Speed: 4 ppm 

Languages: PostScript Level 2 

Maximum dpi: 300 

Paper Format: Letter, legal, executive, A4, envelopes 
Interface: LocalTalk serial cable 
RAM (Base/Max.): 2 MB/4 MB 

Number of fonts: 35 PostScript, 35 Intellifont, 10 TrueType 



Hewlett-Packard 4MP 

I'he HP LaserJet 4MP is a direct descendent of the hugely popular 4MP LaserJet (see fig. 
9.3). Like the 4M, the 4MP does everything well. Closer in performance to a workgroup 
printer, and at a street price around $1400, the 4MP is priced closer to a personal printer 
with half the performance. Its 600 dpi print engine, combined with HP's Microfine toner 
and RFT (HP's resolution enhancement technology), make output look sharp and 
clean — and nearly typeset. A host of inputs, including LocalTalk and serial and parallel 
(PC) inputs, make the MP imminently networkable. If you have both a Mac and PC, the 
"hot switching" feature allows seamless switching for multiplatform usage. The 20 MHz 
RISC processor and cache on-board give you the speed necessary to print 4 pages per 
minute at the highest resolution. HP seems nearly fanatical about recycling and energy 
savings; most of its Mac line is EnergyStar compliant (consuming less than 15 watts in 
Powersaver mode), and toner refilling and cartridge recycling is encouraged. 
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Type: Personal/Entry Level Business Laser Printer 
Method: Laser 
Media: Microfine toner 
Speed: 4 ppm 

Languages: PostScript Level 2, PCL 5 

Maximum dpi: 600 

Paper Format: Letter, legal, executive, A4, envelopes, mailing labels, postcards, 
3-by-5-inch index cards 

Interface: LocalTalk, Serial, BiTronics parallel 

RAM (Base/Max.): 6 MB/22 MB 

Number of fonts: 80 Scalable 




Fig. 9.3 

Hewlett-Packard LaserJet 4MP Printer. 

Apple LaserWriter Pro 810 

The Apple LaserWriter Pro 810 is Apple's flagship performance printer of the moment, 
with capabilities beyond anything Apple has offered previously. A true workgroup laser, 
the 810 can withstand the onslaught of multiple users on different platforms printing all 
day. At 400 dpi — standard mode — and full support of PostScript Level 2, and Apple's 
FinePrint resolution enhancement as a standard feature, the Pro 810 outputs excellent 
quality, including detailed text and graphics. The 810 has on-board send-and-receive 
fax capabilities with the addition of a special plug-in cartridge available from Apple. 
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A 600,000-page duty cycle is very respectable for a drum change and check up, and the 
large toner cartridges will print 1 1,000 pages before needing replacement. Three 250- 
page paper cartridges ensure a lower attention level as well. 

Type: Workgroup Laser Printer 

Method: Laser 

Media: Dry toner 

Speed: 20 ppm 

Languages: PostScript Level 2, PCL 4+ 

Maximuni dpi: 400 default; capable of 800 

Paper Format: Tabloid, letter, legal, executive, A4, envelopes, transparencies 
Interface: LocalTalk, TCP/IP, NetWare IPX, Digital LAT 
RAM (Base/Max.): 8 MB/32 MB 
Number of fonts: 64 Scalable 

QMS 860 Plus 

The QMS 860 Plus is a graphics powerhouse that can support multiplatform workgroups 
that need imagesetter-like quality (see fig. 9.4). This laser is worthy of Apple's competi- 
tion. As the underdog in this market, QMS has to try harder, and their efforts toward a 
small printer with big features are commendable. The 860 Plus has advanced support for 
simultaneous multiple users on different platforms — including DEC, PCs, UNIX, and IBM 
mainframes, along with Macintosh. At 1200 x 600 dpi — standard mode — the 860 Plus 
Print System 810 outputs excellent quality, including detailed text and graphics. A 
600,000-page duty cycle is equally respectable as Apple's 810 for an engine lifetime. The 
toner cartridges print 6,000 pages before needing replacement. One 250-page paper car- 
tridge and a 100-sheet multipurpose tray are not up to snuff with other workgroup print- 
ers, but if used as a workgroup's best printer source, many jobs can be sent as final proofs 
to the 860. 

Type: Workgroup Laser Printer 
Method: Laser 
Media: Dry toner 
Speed: 20 ppm 

Language.s: PostScript Level 2, PCL 4+, ESP (auto emulation sensing/switching) 
Maximum dpi: 1200 x 600 default 

Paper Format: fabloid, letter, legal, executive, A4, envelopes, transparencies 
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Interface: LocalTalk, TCP/IP, NetWare IPX, Digital L/VF, Centronics Parallel, EtherTalk 
RAM (basc/max.): 24 MH/32 MB 
Number of fonts: 39 Scalable 




Fig. 9.4 

QMS 860 Plus Printer. 



Portable Printer Overview 

Fueled by the success of Apple's PowerBook line of laptop computers, the new Portable 
printer market is producing excellent solutions for any Mac system on the go — 
PowerBook or not. 

The portable models available for the Mac use either inkjet or thermal wax transfer print- 
ing. thermal wax doesn't smear when wet, or mottle when printing large black areas; 
cartridges are somewhat more expensive and don't last as long as inkjet cartridges — 
usually 20-150 pages per cartridge. All are capable of running on rechargeable batteries. 
Portables have relatively short duty cycles for media replacement, and fewer possible 
prints per cartridge. See table 9.3 for information about several portable models. 
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Table 93 Specifications of Portable Models I 




Apple 


Eastman 


GCC 


Mannesmann 




Computer 


Kodak 


Technologies Tally 


Product 


Portable 


Kodak 


WriteMovell 


MobileWriter PS 




StyleWriter 


Diconix 701 






Phone 


408-996-1010 


716-724-4000 


617-275-5800 


206-251-5500 


Toll-free phone 


no 


800-344-0006 


800-422-7777 


800-843-1 347 


List price 


$449 


$479 


$599 


$999 


Maximum speed 
(in pages per 
minute) 


1 


3 


NA 


6 


Resolution 
(in dots per inch) 


360 


300 


360 


300 


Paper capacity 
(in sheets) 


1 (1 00-sheet tray 
optional) 


30 


1 


80 


Number of 
fonts included 


0 


4 


0 


35 


Warranty period 
(in years) 


1 


3 


1 


1 



Apple Portable StyleWriter 

Apple's Portable StyleWriter is small and quiet, and the print is good enough for most 
personal printer needs (see fig. 9.5). At 4.5 pounds and less than two inches high, it fits 
inside a briefcase with no problem. Like the StyleWriter II, the portable lacks an on-board 
page-processing unit — the faster your Mac, the faster your printing. 1'he Portable 
StyleWriter uses rechargeable Ni-cad batteries like a camcorder. An automatic sheet 
feeder is optional; unfortunately, PostScript compatibility is not. The Portable 
StyleWriter's service cycle is five hundred pages before a $19 ink refill cartridge is re- 
quired. 

Method: Inkjet 
Media: Water-based ink 
Speed: 1.5 ppm (in fast mode) 

Maximum dpi: 360 

Paper Format: Single 8 1/2-by-l 1-inch standard paper 
Interface: RS-422 Serial port 

Mannesmann Tally MoblleWriterPS 

'I'he MobileWriterPS from Mannesmann Tally is the only portable that is not only a 
fully-featured PostScript printer, but its 6-page-per-minute processing speed is better than 
most personal printers (see fig. 9.6). LocalTalk is built-in — uniike any other portable. 
Although at 8.3 pounds and $999 list price, it is twice as heavy and twice as expensive as 
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the Portable StyleVVriter; it nonetheless offers traveling computer users professional qual- 
ity options not found on other portable models. 




Courtesy of Apple Computer, Inc. 



Fig. 9.5 

Apple Portnhle StylcWritcr. 

Method: Thermal wax transfer 

Speed: 6 ppm 

Maximuiii dpi: 300 x 300 

Paper Format: 8 1/2-by-l 1-inch, legal, A4 

Interface: LocalTalk and Centronics Parallel 

Overview of Color Printers: Dye 
Sublimation, Ink, Laser, and Thermal Wax 

From the portable to the industrial, color Macintosh printers come in many forms. This 
color printer section covers models that are within the reach of an individual or small 
business. Even in this thinner niche, the range is growing wider by the week. You can 
find models outputting the .same wide range of quality using color laser, color inkjets, 
thermal wax, and dye sublimation media. Unlike monochrome black-only printers, a 
color Mac printer's speed is measured in minutes per page rather than pages per minute. 
Generally, it takes four times as long to print a color page than a black-only page, be- 
cause the Mac needs to process the page description, which is roughly four times larger; 
on top of this, the printer must make separate color passes over the page laying down the 
"dither" pattern that combines primary color dots to fool the eye into seeing other 
shades. 
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Fig. 9.6 

Mannesniann I’ally MobilcVVriterPS. 

Color printing on plain paper is problematic on most devices, and impossible on dye 
sublimation printers that require special coated paper. Using plain paper in the liquid 
inkjet models looks splotchy, because of expected ink absorption and the actual satura- 
tion that makes the page buckle. Solid ink printers can be the right solution, but are not 
affordable to most individuals. 

Like most Mac peripherals, getting the best takes the most money and maintenance on 
the user's part. In this case, dye sublimation printers have photographic quality, but each 
print works out to be around five dollars a piece— this is not the kind of machine to 
which you send fifty jiroofs before you get one right. 

Business graphics users who need to create more eye-catching pie charts and cruder 
graphics may be impressed with the new generation of inkjet color printers for the per- 
sonal user. While photographic quality is forsaken on these printers, lower maintenance, 
better speed, and plain |)aper capability is achieved. See table 9.4 for information about 
several color printers. 
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Table 9.4 Color Printer Specifications I 


Product 


Company 


Phone 


Price 


Apple Color 
Printer 


Apple Computer 


408/996-1010 

800/776-2333 


$2349 


HS-IPS 


Brother 

International 


908/356-8880 

800/284-4357 


$9995 


Canon BjC-820 


Canon Computer 
Systems 


714/438-3000 

800/848-4123 


$2995 


CJ-10 Color, 
Bubble-Jet Copier 
with IPU 


Canon Computer 
Systems 


714/438-3000 

800/848-4123 


$9695 


jolt PS 


Dataproducts 

Corporation 


818/887-8000 

800/776-7788 


$6695 


HP DeskWriter C 


Hewlett- 

Packard 


800/752-0900 


$779 


HP DeskWriter 550C 


Hewlett- 

Packard 


800/752-0900 


$1099 


HP PaintJet XL300 


Hewlett- 

Packard 


800/752-0900 


$3495 


HP PaintJet 
XL300-PS 


Hewlett- 

Packard 


800/752-0900 


$4995 


IBM 4079 Color 
jetprinter PS 


Lexmark 

International 


606/232-2000 

800/853-6100 


$3495 


Phaser III PXi 
Color Printer 


Tektronix 


503/682-7377 

800/853-6100 


$9995 




Product 


Page- 

Description 

Language 


Standard Ports/ 
Optionai Ports/ 
All Active 




Apple Color 
Printer 


QuickDraw 


SCSI/none/NA 




HS-IPS 


BR-ScrIpt Level! 


L, P, S/none/yes 




Canon BJC-820 


QuickDraw 


P, SCSI/none/yes 




CJ-10 Color 
Bubble-Jet Copier 
with IPU 


QuickDraw 


SCSI/none/none 




Jolt PS 


Adobe Level 2 


L, P, S/none/yes 




HP DeskWriter C 


QuickDraw 


L, S/none/yes 




HP DeskWriter 550C 


QuickDraw 


L, S/none/yes 




HP PaintJet XL300 


QuickDraw 


C P. S/1 /yes 




HP PaintJet 
XL300-PS 


Adobe Level 2 


L, P, S/1 /yes 




IBM 4079 Color 
jetprinter PS 


PhoenixPage Level 2 


L, P, S/none/yes 




Phaser III PXi 
Color Printer 


Adobe Level2 


L, P, S/Ethernet, 
Token RIng/yes 
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Product 


Emulations/ 

Autosensing 


RAM 

(base model/ 
maximum) 


Resoiution 
(in dots 
per inch) 


Apple Color 
Printer 


NA/NA 


NA/NA 


360 


HS-1PS 


HPCL, PCL4/yes 


10 MB/26 MB 


300 


Canon BjC-820 


Epson LQ-2550/no 


NA/NA 


360 


C]-10 Color 
Bubble-)et Copier 
with IPU 


NA/NA 


NA/NA 


400 


)olt PS 


HPCL, PCL4/no 


6 MB/10 MB 


300 


HP DeskWriter C 


NA/NA 


NA/NA 


300 


HP DeskWriter 550C 


NA/NA 


NA/NA 


300 


HP Paintjet XL300 


NA/NA 


2 MB/18 MB 


300 


HP PaintJet 
XL300-PS 


HPGL/2, PCLS/yes 


6 MB/18 MB 


300 


IBM 4079 Color 
jetprinter PS 


HPGL/yes 


4 MB/16 MB 


360 


Phaser III PXi 
Color Printer 


HPCL/no 


10 MB/22 MB 


300 




Product 


Number of 
Fonts 


Paper Sizes 


Tray Capacity 
(in sheets) 


Apple Color 


64 


A, A3, A4, Igl, B 


100 


Printer 


HS-IPS 


35 


A, Igl 


100 


Canon BjC-820 


3 


A, A3, A4, Igl, B 


100 


Cj-10 Color 
Bubble-jet Copier 
with IPU 


0 


A 


90 


jolt PS 


39 


A, A4, Igl, B 


200 


HP DeskWriter C 


13 


A, A4, Igl, B 


100 


HP DeskWriter 550C 


35 


A, A4, Igl, B 


100 


HP PaintJet XL300 


35 


A, A4, AB, Igl, B, B4 


200 


HP PaintJet 
XL300-PS 


35 


A, A4, AB, Igl, B, B4 


200 


IBM 4079 Color 
Jetprinter PS 


35 


A, A3, A4, Igl, B 


100 


Phaser III PXi 
Color Printer 


39 


2 


200 



IHP PaintJet XL300 accepts any of nunieroiis HP JetDirect network hoards; adapters are available for 
EtherNet, Unix (TCP/IP), Token Ring, and others. 

2The Phaser II PXi can accept any size from 4 by 6 inches to 12 by 18 inches. 
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Color Thermal Wax Printer Specifications 


Product 


Company 


Phone 


Price 


HT-500PS 


Brother Inter. 
Corporation 


908/356-8880 

800/284-4357 


$4995 


ColorMaster Plus! 


CalComp 


717/821-2000 

800/932-1212 


$4995 


SpectraStar Q102 


General 

Parametrics Corp. 


510/524-3950 

800/223-0999 


$4999 


ColorStream/Plus 


Mitsubishi 

International 


914/997.4999 


$7950 


Colormate PS 
Model 803 


NEC Technologies 


508/264-8000 

800/632-4636 


$6299 


G5241-PS1 


Oce Graphics 


415/964-7900 

800/545-5445 


$6990 


EPL-8543 


Panasonic 

Communications 


201/392-4932 

800/742-8086 


$6295 


ColorScript 2101 


QMS 


205/633-4300 

800/777-7782 


$4995 


CB8000X 


RGB Technology 


703/834-1500 


$5995 


Personal Color- 
Point PSE 


Seiko 

Instruments 


408/922-5800 
800/888-081 7 


$2999 


ColorPoint PSX 
Model 41 


Seiko 


408/922-5800 
800/888-081 7 


$5999 


Phaser 200e 
Color Printer 


Tektronix 


503/853-6100 

800/853-6100 


$3695 


Phaser 200i 
Color Printer 


Tektronix 


503/853-6100 

800/853-6100 


$5995 




Product 


Page-Description 

Language 


Emulations/ 

Autosensing 




HT-500PS 


BR-Script Level 1 


HPGL, PCL4/yes 




ColorMaster Plus 


PhoenixPage Level 1 


none/NA 




SpectraStar QIO 


Pipeline PowerPage 
Level 2 


HPGL, Targa, 
Mits G370/no 




ColorStream/Plus 


PowerPage Level 2 


HPCL/yes 




ColorMate PS 
Model 80 


Adobe Level 1 


none/NA 




G5241-PS 


Adobe Level 1 


none/NA 




EPL-8543 


QuickDraw 


none/NA 




ColorScript 210 


QMA Level 2 


HPGL/yes 




CB8000X 


PhoenixPage Level 2 


HPGL/yes 




Personal Color- 
Point PSE 


PhoenixPage Level 1 


HPGL/yes 




ColorPoint PSX 
Model 4 


PhoenixPage Level 1 


HPGL/yes 
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Product 


Page-Description 

Language 


Emulations/ 

Autosensing 


Phaser 200e 
Color Printer 


Adobe Level 2 


HPGL/no 


Phaser 200i 
Color Printer 


Adobe Level 2 


HPCL/no 




Product 


Processor/ 
Clock Rate 


Standard Ports/ 
Optional Ports/ 
All Active 


HT-500PS 


34010/60MHZ 


L, P, S/none/yes 


ColorMaster Plus 


i960/1 6MHz 


L, P, S/none/yes 


SpectraStar Q1 0 


i960/20MHz 


L, P, S/none/yes 


ColorStream/Plus 


AMD29000/16MHZ 


U P. S, SCSI/Ethernet/yes 


ColorMate PS 
Model 80 


68020/1 6MHz 


L, P, S/none/no 


G5241-PS 


68020/1 6MHz 


L, P, S/none/no 


EPL-8543 


none/NA 


P/none/none 


ColorScript 210 


i960/25MHz 


L, P, S/Ethernet, Novell NetWare, 
token ring/yes 


CB8000X 


i960/25MHz 


L, P, S/Ethernet/yes 


Personal Color- 
Point PSE 


1960/1 6MHz 


L, P, S/EtherneL 
Novell NetWare/yes 


ColorPoint PSX 
Model 4 


i960/25MHz 


U P, S/Ethernet, 
Novell NetWare/yes 


Phaser 200e 
Color Printer 


AMD29000/16MHZ 


L, P, S/token 
ring/yes 


Phaser 200i 
Color Printer 


AMD29000/24MHZ 


L, P, S/EtherneL 
token ring/no 




Product 


RAM (base model/ 
maximum) 


Internal Hard Drive/ 
SCSI Port 


HT-500PS 


5 MB/21 MB 


no/yes 


ColorMaster Plus 


6 MB/34 MB 


no/yes 


SpectraStar Q1 0 


10 MB/10 MB 


no/no 


ColorStream/Plus 


14 MB/38 MB 


no/yes 


ColorMate PS 
Model 80 


8 MB/8 MB 


no/yes 


G5241-PS 


4 MB/8 MB 


no/yes 


EPL-8543 


3 MB/8 MB 


no/no 


ColorScript 210 


8 MB/32 MB 


no/yes 


CB8000X 


10 MB/34 MB 


no/yes 



(continues) 
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Color Thermal Wax Printer Specifications Continued 


Product 


RAM (base model/ 
maximum) 


Internal Hard Drive/ 
SCSI Port 


Personal Color- 
Point PSE 


5 MB/21 MB 




no/optlonal 


ColorPoInt PSX 
Model 4 


10 MB/34 MB 




no/yes 


Phaser 200e 
Color Printer 


4 MB/8 MB 




no/no 


Phaser 200i 
Color Printer 


6 MB/14 MB 




no/yes 




Product 


Number 
of Fonts 


Paper Sizes 


Resolution 

(in dots per inch) 


HT-500PS 


35 


A,lgl 


300 


ColorMaster Plus 


35 


A 


300 


Spectra Star QIO 


52 


A, A4, Igl, SA4 


300 


ColorStream/Plus 


35 


A, B, SB 


300 


ColorMate PS 
Model 80 


35 


A, A4, Igl 


300 


G5241-PS 


35 


A, SA 


300 


EPL-8543 


0 


A 


203 


ColorScript 210 


65 


A, A4, SA4, Igl 


300 


CB8000X 


39 


A, A4, SA 


300 


Personal Color- 
Point PSE 


17 


A, Igl, A4, A4 Igl, B4 300 


ColorPoint PSX 
Model 4 


39 


A, A4, SA 


300 


Phaser 200e 
Color Printer 


17 


A, A4 


300 


Phaser 2001 
Color Printer 


39 


A, A4 


300 




Product 


Paper Feed 


Supports Plain Paper 


HT-500PS 


1 00-sheet tray 


no 




ColorMaster Plus 


1 00-sheet tray 


no 




SpectraStar QIO 


1 00-sheet tray 


no 




ColorStream/Plus 


1 00-sheet tray 


no 




ColorMate PS 
Model 80 


1 00-sheet tray 


yes 




G5241-PS 


1 00-sheet tray 


no 




EPL-8543 


roil 


no 




ColorScript 210 


50-sheet tray 


yes 
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Product 


Paper Feed 


Supports Plain Paper 


CB8000X 


roll 


no 




Personal Color- 
Point PSE 


1 00-sheet tray 


yes 




ColorPoint PSX 
Model 4 


roll 


no 




Phaser 200e 
Color Printer 


1 00-sheet tray 


yes 




Phaser 200i 
Color Printer 


1 00-sheet tray 
(200-sheet tray optional) 


yes 






1 Color Dye Sublimation Specification Chart I 


Product 


Company 


Phone 


Price 


3M Rainbow 


3M Company 


612/736-3481 

800/362-3455 


$19,500 


Kodak XLT 7720 
Digital Continuous 


Eastman Kodak 
Company 


716/781-9264 

800/445-6325 


$24,895 


ColorTone 


GCC Technologies 


617/275-5800 

800/422-7777 


$10,999 


S3600-30U1 


Mitsubishi 
Inter. Corp. 


800/733-8439 


$12,995 


ColorStream/DS 


Mitsubishi 
Inter. Corp. 


914/997-4999 


$9950 


CP-3000D Full 
Color Printer 


Nikon Electric 
Imaging 


516/547-4355 

800/526-4566 


$6995 


RasterOps 
CorrectPrint 3001 


RasterOps 

Corp. 


408/922-5800 

800/729-2050 


$9999 


Professional 
ColorPoint PSH 


Seiko Instru- 
ments USA 


408/922-5800 
800/888-081 7 


$9999 


jX-7000 


Seiko Electro- 
nics Corp. 


201/529-9593 

800/237-4277 


$7500 


IX-7000PS 


Seiko Electro- 
nics Corp. 


201/529-9593 

800/237-4277 


$9995 


UP-D7000 Digital 
Color Printer 


Sony Corp. 
of America 


201/930-6476 

800/472-7669 


$8995 


Phaser USD 
Color Printer 


Tektronix 


503/682-7377 

800/853-6100 


$9995 




Product 


Standard Ports/ 
Optional Ports/ 
All Active 


RAM 

(base model/ 
maximum) 


3M Rainbow 


SCSI/2/NA 


8 MB/8 MB 




Kodak XLT 7720 
Digital Continuous 


SCSI/none/NA 


12 MB/12 MB 





(continues) 
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Color Thermal Wax Printer Specifications Continued I 


Product 


Standard Ports/ 
Optionai Ports/ 
All Active 


RAM 

(base model/ 
maximum) 


ColorTone 


Ethernet, LocalTalk, 
Parallel, Serlal/NA/yes 


16 MB/64 MB 


S3600-30U1 


LocalTalk, Parallel, 
Serial/Ethernet/yes 


46 MB/74 MB 


ColorStream/DS 


LocalTalk, Parallel, 
Serial/Ethernet/yes 


14 MB/38 MB 


CP-3000D Full 
Color Printer 


CPIB, Parallel, SCSI/NA/no 


4 MB/4 MB 


RasterOps 
CorrectPrinl 300i 


Ethernet, LocalTalk, 
Serial/NA/no 


36 MB/48 MB 


Professional 
ColorPoint PSH 


LocalTalk, Parallel, 
Serial, SCIS/Ethernet, 
Novell NetWare/yes 


16 MB/64 MB 


lX-7000 


SCSI/NA/NA 


8 MB/32 MB 


JX-7000PS 


Ethernet, LocalTalk, 
Serial/NA/no 


16 MB/48 MB 


UP-D7000 Digital 
Color Printer 


SCSI/NA/NA 


9.4 MB/9.4 MB 


Phaser USD 
Color Printer 


LocalTalk, Parallel, 
Serial/Ethernet/yes 


16 MB/64 MB 




Product 


Resoiution 
(base modei/ 
maximum) 


Page 
(in dots 
per inch) 


3M Rainbow 


300 


Adobe Level 1 (CPSI) 


Kodak XLT 7720 
Digital Continuous 


203 


QuickDraw 


ColorTone 


300 


PhoenixPage Level 1 3 


S3600-30U1 


300 


PowerPage Level 1 


ColorStream/DS 


300 


Pipeline PowerPage 


CP-3000D Full 
Color Printer 


203 


QuickDraw 


RasterOps 
CorrectPrint 300i 


300 


RIPS Level 1 


Professional 
ColorPoint PSH 


300 


Seiko Page Level 1 


JX-7000 


300 


QuickDraw 


JX-7000PS 


300 


PhoenixPage Level 1 


UP-D7000 Digital 
Color Printer 


163 


QuickDraw 


Phaser USD 
Color Printer 


300 


Adobe Level 2 
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Product 


Processor/ 
Clock Rate 


SCSI Port 
for Font 
Storage 


Number of 
Fonts 


3M Rainbow 


NA/NA 


NA 


13 


Kodak XLT 7720 
Digital Continuous 


varies/varies 


NA 


0 


ColorTone 


AMD29000/ 

25MHz 


yes 


35 


S3600-30U1 


AMD29000/ 

20MHz 


yes 


35 


ColorStream/DS 


AMD29050/ 

25MHz 


yes 


35 


CP-3000D Full 
Color Printer 


68020/1 6MHz 


no 


0 


RasterOps 
CorrectPrint 300i 


LSI R33000/ 
33MHz 


yes 


35 


Professional 
ColorPoint PSH 


Weitek 8220/ 
25MHz 


yes 


39 


jX-7000 


NA/NA 


no 


0 


jX-7000PS 


not disclosed/ 
33MHz 


yes 


35 


UP-D7000 Digital 
Color Printer 


varies/varies 


no 


0 


Phaser USD 
Color Printer 


AMD29000/ 

24MHz 


yes 


39 




Product 


Text 

Antialiasing 


Paper sizes 




3M Rainbow 


no 


SB, A, A4 




Kodak XLT 7720 
Digital Continuous 


yes 


A, A4, 11x11 




ColorTone 


yes 


A, A4, Igl, SA4 




S3600-30U1 


yes 


A, A4, Igl, SA4 




ColorStream/DS 


yes 


A, SA 




CP-3000D Full 
Color Printer 


no 


A5 




RasterOps 
CorrectPrint 300i 


yes 


A, A4, Igl, SA4 




Professional 
ColorPoint PSH 


yes 


A, A4, IgL A4 Igl, Br 




IX-7000 


no 


A 




IX-7000PS 


no 


A, Igl 




UP-D7000 Digital 
Color Printer 


yes 


A, A4 




Phaser USD 
Color Printer 


no 


A, A4, Igl, SA4 
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Fargo Primera Dye>Sub/Thermal Wax Color Printer 

This unique new machine from barnstorming newcomer l*argo Electronics brings wax 
thermal and photo-quality dye-sublimation printers to the masses at prices unheard of 
for a dye sublimation printer (see fig. 9.7). Proofs can be output from it in thermal wax at 
45 cents per copy; then, with a paper and ribbon change, a dye subfinal print can be 
printed. The Primera outputs at a respectable 203 dpi and average printed time for a 
color page is 2 1/2 minutes. Unfortunately, the Primera only prints 80 prints per roll for 
full color prints; at this price, it is worth it. Printing text is typical for any dye-sub or wax 
thermal printer — it looks blurry. At only fifteen pounds, this is a true personal printer. Its 
price point and high performance will make this a hugely popular printer. 




Fig. 9.7 

Fargo Primera color printer. 

Method: Thermal wax transfer/Dye Sublimation 
Speed: 2.5 mpp 
Maximum dpi: 203 

Paper Format: 8 1/2-by-l 1-inch, legal, A4 
Interface: Centronics Parallel; Optional Mac interface kit 

Hewlett-Packard Desk|et 1200c/ps 

HP's color office-printing solution might be the one for you at home as well. High- 
quality color dithering gives the inkjet uncharacteristic, toner-like output that does well 
at keeping your pages from getting soaked with ink even when printing full color pages. 
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Low cost per page, full level-2 PostScript, full Pantone-certified color PCL 5-language 
support, and expandability to 26 MB of RAM on-board lend the 1200c/ps the versatility 
and quality color with which you can grow. 

Method: Liquid Inkjet 

Speed: 2 mpp 

Maxiniuiii dpi: 300 x 300 (color); 600 x 300 (black-and-white) 

Paper Format: 8 1/2-by-l 1-inch, legal, .A4 
Interface: LocalTalk, Centronics Parallel 



SuperMac ProofPositive Family 

SuperMac's ProofPositive line, with one- and tw'o-page sublimation printers, contains 
serious proof systems that work in conjunction with the EFI color matching system. 
PipeLine buffer architecture makes background printing more viable, freeing up the host 
computer faster than standard buffering methods. Dual engine speeds — one for "quick n' 
dirty," and one for slow and high quality — are standard. The ProofPositive line is also 
designed with the Power Mac in mind because of its CPSl RIP image-processing engine 
that is software based and able to tap into the 600 percent claimed boost in performance 
using a Power Mac. Windows drivers make this printer seamlessly compatible with DOS 
machines. 




Method: Dye Sublimation 
Speed: 4 mpp 
Maximum dpi: 300 x 300 

Paper Format: 8 1/2-by-l 1 inch, legal, A4, full bleed 
Interface: LocalTalk, Ethernet 



Seiko Personal ColorPoint PSE 

A fine and relatively inexpensive choice for a high-quality thermal wax printer, the Per- 
sonal ColorPoint easily puts PostScript color printing power easily within reach of the 
business graphics user or desktop publisher needing presentation overheads and hand- 
outs, or decent proofs for color publishing (see fig. 9.8). With better quality than inkjets 
and at twice the speed, the thermal wax machine is up to six times cheaper to operate 
than color inkjets. The ColorPoint is the only color printer in this class that supports B-4 
page size and delivers a full letter-size bleed (this requires 10 MB of RAM). 
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Fig. 9.8 

Seiko Personal ColorPoint PSK. 

Method: Thermal Wax transfer 

Speed: 3 mpp 

Maximum dpi: 300 x 300 

Paper Format: 8 1/2-by-l 1-inch, legal, A4, B4 

Interface: LocalTalk, Centronics 

Imagesetters/Large Format Printing 
Overview 

While printing machines running up into five and six figures cannot really be considered 
upgrades, it is helpful to know what is at the apex of a given performance curve, to see 
the bigger picture of your own machine's performance, and maybe to have something to 
which to compare your personal color printer's output. Nothing is more satisfying than 
getting a five dollar print that has nearly the same quality as a fully separated four color 
traditional print job. 

The highest end color output available directly from the Mac is found in the Iris line of 
printers from SciTex. Iris printers — as big as washing machines — have resolutions run- 
ning into the 1800 dpi range, print as quickly as regular inkjets, and cost as much per 
page as dye-sublimation printers. If you want one in your home or office, expect to pay 
upwards of $60,000 for most models. If you intend to achieve the most realistic color 
archive quality and long-lasting matched print on things like silk, watercolor paper, or 
newsprint, the Iris line will suit you just fine. 
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A less expensive printer at a $30,000 entry level model, the LaserMaster DisplayMaker 
Pro is suitable for printing signage and posters continuously at 36 inches wide in near 
photographic quality, rull PostScript Level 2 and HP GL/2 page description languages are 
supported, as well as the TruMatch swatching color match system. 

Any mention of large format output would not be complete without a tip of the hat to a 
Linotronic 330 Imagesetter. With resolutions exceeding 3000 dpi, the venerable Lino has 
been a workhorse in the prepress industry. Fhe 330 also has precision transports, the 
latest PostScript Rasterizing engine, and on-board disk storage capability for a huge 
variety of fonts. While the Linotronic doesn't output color, it is used for printing the 
negative 4-color CMYK film-negative separations used in traditional printing — still the 
only way to produce volume color inexpensively. 
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Chapter 1 0 

Removable Media 

by Ken Grey 



When you don't need the fast access speed of a hard drive but want to keep all your files 
and applications accessible, it's time to investigate removable media systems. Expandable 
and with lower cost capacity than fixed drives, removables also offer varied levels of 
security and portability. Expandability, cost, security, and portability are all factors you 
should consider when choosing an off-line storage system. 




CD-ROM is an exception to the removable media showcased here; it is not yet a widely 
accepted storage medium, but is popular for its read-only mechanisms that allow access 
to CD-ROM software titles. These single disks, often with one large interactive game, 
book, learning experience or otherwise colorful and clever work — the title — are written 
using a CD-ROM writing unit. These units are twenty times more expensive than a CD- 
ROM reader unit, hence the disparity in market share for each. At five thousand dollars 
minimum for a CD writer unit, most users opt for the reader unit, which is hugely useful 
for accessing the massively expanding CD-ROM titles market. These units are inexpen- 
sive and getting faster by the minute. Adding a CD-ROM reader unit to your Macintosh 
is a worthwhile investment for the entertainment, education, multimedia, and children's 
software available. 



However, though the CD "writers" are a vertical market, they have dropped significantly 
in price and are adding features. CD writers are beginning to find their place in compa- 
nies who develop their CD-ROM's for market, or perhaps in companies who create inter- 
active training for their employees, and in service bureaus who may feature Photo-CD 
writers. 

Regardless of the make and model backup unit you choose, be aware that internal 
mechanisms are less expensive, usually by $100 or more. Also of importance is knowing 
that not one but several companies can be involved in your backup unit purchase. The 
first is the company that makes the internal mechanism that actually stores your infor- 
mation — usually Sony, Toshiba, and so on. The second is the company that wrote the 
software that actually performs the backup — most popular is Danz Corp. Retrospect soft- 
ware. Finally, the reseller — the company that glues their name on the chassis containing 
the mechanism is yet another company. Because they are different companies, they may 
have different warranties and different technical support numbers. The better of the 
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resellers will deal with the returns; others won't and worse, will charge you a 10 percent 
restocking fee to return a unit as you debate with them on its state of disrepair. 

Also be aware that, like hard drives and the computers themselves, removables continu- 
ously leap in speed and diminish in price. 

rhis chapter touches on the technology within each kind of removable, and recom- 
mends standout models. Whichever model you choose, realize that each particular kind 
of removable has its charms and its drawbacks; examine your own needs and budget and 
choose wisely. 

Unless otherwise stated, each of the backup devices described in the following sections 
are fully Mac compatible SCSI devices, and feature two 50-pin SCSI ports. Each is com- 
patible with every Macintosh model with a SCSI port. Any deviation from this setup is 
explained in the description of the various drives. Unless otherwise explained, each will 
require a 25- to 50-pin SCSI cable to be connected directly to the Mac, and a 50 to 50 pin 
SCSI cable to be connected to other external SCSI devices. Finally, each particular drive, 
unless otherwise noted, comes with its own formatting and driver softw^are and instruc- 
tions. 

Technical Terms 

This section give brief definitions of terms used throughout the chapter and describes 
backup methods used. 

SyQuest 

Removable media drive cartridge designed by SyQuest Inc. which uses a spinning magne- 
tized platter read by a drive head much like a fixed, nonremovable drive. 

Bernoulli 

Iomega Co.'s Bernoulli drives use cartridges that contain a pair of flexible plastic disks 
coated with a magnetically sensitive metal alloy. Like hard drives, a cushion of air is 
created as the disks spin between the disk surface and the read/write armature, keeping 
them within microns of each other accurately enough to consistently read and write 
magnetic signatures on the spinning disks — without actually touching. This vacuum-like 
air cushion technology is called the IkrnoitlH Effect. 

Magneto Optical 

.AKA 'MO' drives. Magneto Opticals are erasable, "write many, read many" optical drives. 
A MO writes data in two passes; using a laser to charge and then selectively position the 
sectors to reflect a laser during the read process in a forward or reverse direction to indi- 
cate binary code. 

Floptical 

Floptical disks consist of a spinning platter with concentric positioning tracks that allow 
a laser to illuminate through, allowing it to accurately track and position the readAvrite 
head over that concentric zone's magnetic field signature. 
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DAT and 8MM 

Digital Audio rape. Refers to the helican scan based tape backup devices. Becoming 
Inigely popular because of increasing speed, very low cost per megabyte (nearly a penny 
a megabyte) and innovative software that allows a DA'F to be accessed like a hard drive 
volume from the desktop. 

8MM backups record with the same helican scan method that DATs use — only the tapes 
have twice the diameter. 



SuperFloppy 

1 .44 MB floppy disk drive. 



CD-ROM and CD-Writer 

Compact Disc Read-Only Memory drives use a low intensity laser to read a compact disc 
made from glass substrate that has been written with a much more expensive CD-Writer 
device that contains a high intensity laser that '"burns" pits into the glass. 



Removable Hard Drive Storage 

All the convenience of a removable with the speed of fixed hard drives. Units have com- 
partmentalized spaces to install prepared bare hard drives that have been housed to fit 
the removable drive chassis. The "cartridged" drives can be ejected just like a floppy. 




On-line and Near-line Storage 

On-line storage refers to mountable, fast random access devices such as fixed hard drives, 
and Syquest and Bernoulli drives that mount like a regular hard drive volume on your 
desktop. 

Near-line storage is a new term which refers to DAT, 8MM and Data Cassette cartridges 
that can be mounted to the desktop using software such as Optima Corp.'s DeskTape. 
Lacking the speed of on-line devices but possessing the easier mountable interface, near- 
line storage is the newest kind of inexpensive storage. 



Syquest Technology Overview 

One of the oldest forms of Mac on-line storage, Syquest has become a household name 
for Mac users — instead of magnetic removable cartridge drives, you hear SyQuest. Syquest 
technology is similar to a fixed hard disk except that the platter holding information is 
removable. Syquests come in several capacities — 44, 88, and newer 105 and 270 mega- 
byte capacities. Syquest is one of the most reliable systems because the bugs were worked 
out of it long ago and a standing market has witnessed their reliability. Syquest is consid- 
ered on-line randoni access storage because the Mac can be booted from it as a startup disk. 
It is randomly accessible as are hard drives, where one piece of information stored can be 
brought up just as quickly as another (unlike streaming storage or tape, which must wind 
a tape to the location of your information — linear access storage). 



Peripherals 




266 



Removable Media 



Because this type of storage mechanism is not new and cutting-edge technology', the 
market is mature and you can find the mechanisms priced very competitively. Be sure to 
shop around. Syquest cartridges can be problematic; they are expensive and susceptible 
to magnetic fields, impact, and dust. They are almost as fast as hard drives, however, but 
capacities are more limited. 

APS SQ 3270 

Aside from the having the highest storage capacity of all Syquest drives, the APS SQ 3270 
is housed in the industry's best external enclosure — the SR 2000. The highlights of these 
enclosures are digital active termination, fully shielded steel construction, and top rated 
power supply. Achieving 1 .7 MB/second transfer rates, the SQ 3270 has higher perfor- 
mance than many fixed hard drives. Though costing nearly a hundred dollars or more 
than competition with the same performance, APS's excellent company support, superior 
enclosures, and ergonomic, stylish design more than compensate. 

Kind: Syquest 

Capacity: 270 MB 

Access Time: 13.5 ms 

Interface: SCSI-2 




Fig. 10.1 

PLI Infinity 88/RW44. 





Bernoulli Overview 



PLI Infinity 88/RW44 

Peripheral Land Incorporated's (510-657-2211) line of Syquest and other removable 
drives have gained a growing following for their reliability, fast mechanisms, excellent 
company support, and innovative new technology, riie 88/RW44 is an excellent choice 
in a Syquest because of its ability to read and write both 88 MB and 44 MB Syquest car- 
tridges. It has a MTBP (Mean Time Between Failure) of 60,000 hours, a sustained data 
transfer of 600K/sec and a two year warranty. See figure 10.1. 

Kind: Syquest 

Capacity: 88 MB 

Access Time: 20 ms 

Interface: Single-ended SCSI-2 

Bernoulli Overview 

Bernoulli drives are towards the faster end of the removables, and the cartridges are also 
toward the high end in regards to cost per megabyte, average market price is S3. 50 per 
megabyte currently, but is dropping. Bernoulli cartridges are susceptible to dust and 
magnetic fields as are Syquest cartridges. These drives are perfect for users who need a 
removable solution for backups that stay on-site. 

Liberty Systems SO Series 105 M Syquest Drive 

The Liberty Systems Syquest 105 MB drive has above average capacity, and unbelievably 
compact dimensions — just 1.8 x 4 x 7 inches. Though not much larger than an internal 
Syquest mechanism, the external Liberty 50 Series enclosure has an on-board power 
supply and SCSI in and out ports — and svvitchable active termination. This Syquest can 
also be ordered with an internal rechargeable battery. With its portable size, on-board 
battery, and low 2.1 lb weight, the 50 Series Syquest deserves serious consideration as a 
totable PowerBook backup system. 

Kind: Syquest 

Capacity: 105 MB 

Access Time: 14.5 ms 

Interface: SCSI-2 

loMega Bernoulli Drive 

Iomega has received more awards than any other company in the storage industry. Their 
latest flagship product for the Macintosh is the Bernoulli Multidisk L50. It is also the 
largest capacity Bernoulli drive yet released — 150 MB. It's also the only downward com- 
patible Bernoulli drive, capable of reading 90 MB and 44 MB. Additionally, the drive 
features multiple capacities in 35 MB, 65 MB, 105 MB, and 150 MB. The cartridges are 
tested to withstand a lOOOG drop from up to 8 feet without damage. Compared to it's 
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competition — Magneto Optical drives — the Multidisk has higher capacity (150 MB vs. 

128 MB) and faster read/write speeds by nearly a factor of two. 

Kind: Bernoulli Removable Magnetic Cartridge 

Capacity: 35 MB, 65 MB, 105 MB, and 150 MB 

Access Time: 18 ms 

Interface: SCSI-2 

Optical Technology Overview 

Optical, or Magneto-Optical drives are popular for users needing to reliably keep lots of 
data on-line at a budget cost for the storage media. Though the drives themselves tend to 
be more costly than magnetic Syquest, Bernoulli, floptical and even hard drives of the 
same capacity, Magneto-Optical (MO) drives are a good economical choice when you 
accumulate lots of information and need someplace to store it — for a hundred or more 
years reliably. Magneto-Optical drives use optical disks that are ten times more reliable 
than magnetic media; the disks are not susceptible to dust and magnetism; and they are 
relatively inexpensive at 25 cents a megabyte. 

Magneto-Optical disks come in four different capacities: 128 MB 3 1 /2-inch disks, 

230 MB, 650 MV and 1G+ 5 1/4-inch platters, each costing approximately $70, $190, and 
S290 respectively. All MO drives are bootable/random-access devices. 

APS 128IVIO 

The APS Magneto-Optical drive is one of the best available. It has a speedy mechanism 
that is capable of 700K/sec sustained writes at 35 ms access time. APS gave much atten- 
tion to the drive's enclosure — the acclaimed SR 2000 small footprint box, which is per- 
haps the best in the industry. The drive, currently priced under $800, is consistently 
among the highest rated of the MO devices on the market. It should not be overlooked 
if you need small, highly transportable media (see fig. 10.2). 

Kind: Magneto-Optical/3 1/2-inch 

Capacity: 128 MB 

Access Time: 35 ms 



Interface: SCSI-2 
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APS 128MO. 

Micronet Tahiti III 1300 

Micronet's largest optical drive, the 1300 Tahiti III, is highly useful as a reliable and 
transportable storage device offering the fastest speed in the industry — fast enough to 
work with files directly from the drive itself. This drive is capable of reading and writing 
to the other lower capacity models offered by Micronet and other 5 1 /4-inch opticals. 
Other features of the Micronet drive are optimized device drivers, universal input power 
supply, double-shielded cables, 24-hour technical support, and on-site service. See figure 
10.3. 

Kind: Magneto-Optical/5 1 /4-inch 
Capacity: 1156MB 
Access Time: 18 ms 



Interface: SCSI-2 
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Micronet Tahiti III 1300. 

Floptical Drives 

Floptical, or Optical/Floppy, drives are a hybrid of the magnetic floppy disk drive in 
every Mac, and new optical technology. Flopticals access data about twice as slowly as a 
Syquest. The devices themselves are inexpensive, at street prices ranging from $400 and 
up — but the relatively high media cost — about $1.50 per megabyte — is higher than many 
hard drives available now. Flopticals have failed to make the kind of inroads into the 
Mac community that Syquest and Bernoulli drives have, which makes it tough to justify 
the purchase of a unit because of its specialized media. 

Liberty 50 Series Floptical Drive 

The Liberty 50 Series Floptical can back up the equivalent of 14 high density floppy 
disks, or 26 double-density disks all on one thin 3 1 /2-inch removable floptical. Its tiny 
footprint at 1,8 x 4 x 7 inches makes it nearly as portable as the thin disks it uses. The 
MTBF is the highest in the industry at 30,000 hours. An optional internal battery and 
recharger allow 3+ hours of non-AC usage. The small size and reliability of floptical 
media make it perfect for FowerBook owners on the go. 

Kind: Floptical/3 1 /2-inch 

Capacity: 20MB 

Access Time: 65 ms 

Interface: Dual 50 pin mini SCSI-2 
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DAT and Tape Backup Overview 

Tape backup subsystems have been around far longer than the Macintosh itself and 
come in a variety of different capacities. 



■ Data Cassette: (1/8-inch tape) Derived from audio cassette technology, this 
backup system uses the data equivalent of audio tapes to write backup data from 
the Mac. Cassette length determines overall capacity, which vary from 150 MB to 
600 MB. These tape drives, like most of the nonhelican scan based devices, have 
fixed read/write heads that a tape rolls over, which has been proven to be ineffi- 
cienl in the face of DAT and 8mm tape storage. 



■ DC2000: (1 /4-inch tape) The first tape mechanism for the Macintosh; though 
Apple has discontinued the sluggish DC2000, third-party manufacturers are bring- 
ing out new and improved designs lowering prices and enhancing performance 
and storage capacity, which is now 120 MB. 



DC6000: (1 /4-inch tape) A true streaming tape backup system, the DC6000 can 
store 60 MB to over IG; other tape backup systems are faster, cheaper, and more 
common, so the 6000's reach is moderate. 




■ 8MM: 8 mm tape mechanisms use helical-scan technology to write information to 
tape — the same technology found in camcorders and VCRs. Helican scan devices 
can back up more data per tape than fixed-head tape backup systems because the 
tape can roll slower — as the head is so efficient at writing dense data. 8 mm tapes 
are very fast as tape retrieval backup systems go — swift enough to play low 
QuickTime movies directly from tape. They are expensive mechanisms, however, 
which prevents them from being competitive with DAT. 



■ DAT: (4MBM Digital Audio Tape) The DAT, the most accessible of the helican scan 
makes, is fast becoming the most popular of the tape backup systems — no doubt 
due to: one cent per megabyte media price; fast, inexpensive, and reliable mecha- 
nisms priced well under seven hundred dollars; and their wide usage in the Mac 
service bureau community. DAT operating system software from Optima 'I'echnolo- 
gies (714-476-0515) called DeskTape, actually treats your DAT system just like a 
mountable hard drive that appears right on your desktop — and is mounted at 
startup just like your hard drive, fhe only difference between a DeskTape volume 
and a normal, fixed hard drive volume is nonrandom access of the DAT mecha- 
nisms, which is slower to retrieve the information; but reads/writes happen nearly 
as fast as a hard disk. DeskTape is a quick way to mount up to 2G on DDS (digital 
data storage DAT tape) — make sure you don't use normal audio DAT tape which is 
inferior and unreliable for data storage. 
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TecMar QT/DAT 4 

TecMar's (1-800-4-BACKUP) QT/DAT4 are highly recommended drives. These fully fea- 
tured devices come with TecMar's excellent DA r backup software, 25/50 SCSI cable, 
blank tape and even a cleaning kit for the drive. The small external case, fully switchable 
power supply, exclusive LED drive status display and automatic log in/log out are just a 
few of the features on the QT/4; these features, combined with TecMar's two year war- 
ranty and unlimited toll-free technical support, make this drive an excellent choice in 
a DAT system. 

Kind: 4 mm DA 1' 

Capacity: 4G 

Access Time: 30 seconds 

Interface: SCSI-2 

Floppy Drives 

If you owm a Mac, you already own a floppy disk drive. Current Mac models use 3 1/2- 
inch, 1.4 MB mechanisms; older Macs have the BOOK and even the original 400K drives. 
The 1.4 MB or HD (high-density) models can read the older, smaller capacity models, but 
not vice-versa. Eloppy drives are not recommended for backups at all, especially when 
you begin to backup more than ten megabytes at a time — after ten floppy disks, you run 
the risk of a bad floppy ruining a contiguous backup. Floppies are the most unreliable 
backup device for the Mac, with the lowest performance of any backup drive. At nearly 
one dollar per megabyte, the only reason you own one is because it was given to you 
with the Mac and they are necessary because new software arrives on them. Conse- 
quently, the market for floppy disk drives is much smaller than the market for other 
peripherals. 

PLI SuperFloppy 

The PLI SuperFloppy is a good choice if you want to add or replace a Macintosh floppy 
drive. Features include a 300K burst transfer rate, downwardly compatible to support 
both 800K Mac and 720K DOS floppies. PLTs easy to reach support and two year war- 
ranty are a leap beyond Apple's. 

Kind: Floppy 3 1 /2-inch 

Capacity: 1.44 MB 

Access Time: 94 ms 

Interface: SCSI-2 (25 pin) 
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Removable Hard Drive Technology 
Overview 

Rather than coming up with some sort of removable to match the superior speed and 
price/performance ratio of fixed hard drives (whose prices are dropping rapidly), some 
companies are now selling systems that allow entire hard drive mechanisms to be easily 
and modularly installed. The systems usually consist of a power supply and modular base 
that can utilize internal drives stacked above it that have been retrofitted into an encap- 
sulated "plug-n-play" case. Unfortunately, you must buy the encapsulated mechanisms 
to use them on each separate system which offsets the price/performance ratio some- 
what. New storage is "stacked" until your SCSI ID numbers are filled up. Though final 
cost is higher than most other forms of removable — and certainly more than that of 
simply buying external drives and stacking them yourself — the combined speed and the 
ease of use factor is very alluring. This can be attributed to the preparation the drives 
undergo during their retrofit: power and data connectors are consolidated, the drive is 
formatted and readv to be plugged in. 
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As hard drives continue to drop in price, we will see many removable drive systems ap- 
pear. If you keep a lot of data onhand that needs highest available throughput and ran- 
dom access, removables might be for you. 

Micronet MicroData Shuttle 

Intended for corporate users shuttling large graphic and disk intensive applications 
between workstations, the MicroData Shuttle utilizes removable "canisters" that contain 
one of several very fast internal drive mechanisms. Micronet offers 518 MB, 1 186 MB, 
350 MB, and 2037 MB capacities. Once the canister is inserted into the front drawer of 
the machine, a low insertion force connector mates the canister to the SCSI/Power con- 
nector inside the MicroData Shuttle. From there it runs exactly the same as any external 
hard drive — with the same speedy access/seek times and throughput levels. 

Kind: Removable Hard Drive System 

Su.staincd Read rate: Up to 3.8 MB/sec. 

Access Time: as low' as 8.0 ms 

Interface: Externally Terminated SCSI-2 (25 pin) 

Micropolis Microdisk AV LT 

Phis stackable system from Micropolis uses their embedded SCSI 2200 series of AV drives 
optimized for digital audio and video. Don't confuse this system with a RAID disk array, 
how'ever; the Microdisk AV LT system is basically a very ergonomically designed external 
drive setup, with its major difference being that data cables run internally between 
stacked individual drive mechanisms that have their own power supply. 

Kind: Removable Hard Drive l ower System 

Maximum Sustained Read rate: 4.3 MB/sec. 
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Access Time: 10 ms 

Interface: Externally Terminated SCSI-2 (25 pin) 

CD-ROM Overview 

CD-ROM, Compact Disk Read-Only Memory, is, by its own definition, a removable me- 
dium but not a backup system. CD-ROM readers are getting so inexpensive and so fast 
that Mac users almost can't afford to be without one now. External, double-speed CD- 
ROM readers can now be found sold for under $100 presently in the mail order discount 
houses. The titles market for CD-ROM has been booming — and adding value to your 
system every time you buy a new title. Perhaps it is for this reason that Apple has been 
selling internal and external CD-ROM units at near cost prices. 

Costing far more than the drone read-only units, the ''CD Writer" unit uses a precision 
high intensity laser to etch the glass disc's substrate so it reflects light in a forward or 
reverse direction and is read by the reader as binary code. Though very expensive CD- 
ROM writer units are becoming more affordable every year, their high cost makes them 
impractical as backup unit but nearly invaluable to multimedia producers who need to 
show demos or create masters of their interactive works. With a high five-thousand dol- 
lar minimum cost for an entry level CD-ROM writer, it's no wonder they aren't on the 
shelves at Sears yet. 

NEC Multispin 4x Pro CD-ROM 

The "4X" means four times as fast as the average CD-ROM mechanism, making this the 
fastest reading CD-ROM available on the market. Users desiring the smoothest digital 
animation and video playback will take a hard look at this drive. The innovative de- 
sign — part of NEC's ErgoDesign philosophy is stylish and functional. Automatic lens 
cleaning, double dust doors, a full set of audio control buttons, and a 3-mode LCD front 
panel display round out this speedy and fully featured CD-ROM reader. 

Kind: CD-ROM reader 

Sustained Read rate: 600K/sec. 

Access Time: 180 ms 

Interface: SCSI-2 (25 pin) 
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Micronet CD Writer System 

The Micronet CD-VVritcr unit supports several formats; ISO 9660, Hi-Sierra, Apple HFS, 
and multisession Orange Book file formats. The CD-Writer system offers a complete SCSI 
data archival system and is a cost effective medium for distribution of large graphics files, 
font libraries and large applications. Micronet's one year on-site warranty and excellent 
support make them a critical choice for choosing a professional level device like this CD- 
Writer. riie Micronet CD-Writer unit comes with a CD-Caddy, data and power supplies, 
and a blank disk. 

Kind: CD-ROM Writer 

Sustained Read rate: n/a 
Access Time: n/a 
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Scanners and electronic cameras enable you to input graphics directly into your Mac. 
Scanners are useful for acquiring printed images, while electronic cameras are useful for 
capturing real-world, three-dimensional images. You can choose from among various 
types of scanners, depending on your budget and needs. Handheld scanners are small 
and portable, but difficult to use. Flatbed scanners offer convenience and good perfor- 
mance. Drum scanners usually belong in service bureaus because of their cost and their 
lengthy learning curve, but they provide the highest quality possible for high-end, 
four-color printing. A few models are migrating down to the desktop level. Still, video 
cameras allow you to capture images on location, just like ordinary cameras, and to 
download electronic data files directly into your Mac. 

Technical Terms 

As you explore the world of scanners and cameras, you will encounter several technical 
terms. You may refer to the following explanations if you are not sure of their meanings. 

CCD 

Charge Coupled Devices perform various electronic tasks. They are the sensing devices 
most commonly used in flatbed scanners, and convert light energy into electrical energy. 
Fhey were used in the early digital delay lines for audio because they could retain a 
charge (a digital "'on"') for a brief period of time. 

CMYK 

In four-color printing, the three primary colors are not the familiar red, green, and blue, 
but (C)yan, (M)agenta, and (Y)ellow, with Blac(K) added for convenience in printing 
text. Fhe distinction between RGB and CMYK is important because light reflected from a 
printed page is not the same as light emanating from a video monitor. For example, 
when you see a red area on a printed page, the ink absorbs all colors except red, and 
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reflects only red light. But, when the light comes directly from a monitor, you see only 
the actual color of the light it produces. As a consequence, the color separator must pro- 
duce transparencies containing the shades of cyan, magenta, and yellow. When printed 
with ink on paper, these colors mix together to produce the original colors as reflected 
light. 

Drum Scanner 

Drum scanners use a rapidly spinning drum with the artwork wrapped around it, and 
a scanning head that moves down the length of the drum. Generally, they use photo- 
multiplier tubes (PMTs), which have a greater range of intensity values than other 
sensing devices. Because of the use of PMTs, and the fact that the sensing head can be 
within millimeters of the artwork, drum scanners generally provide the highest quality 
image. 

Flatbed Scanner 

Flatbed scanners look like the typical office copy machine. After you place the artwork 
on a flat glass plate and close the cover, a scanning head moves down the page. Some 
color scanners make three passes, each time with a different color filter, while others 
make only a single pass, capturing all three colors at once. Neither design is inherently 
superior nor necessarily faster than the other. 

Handheld Scanner 

Handheld scanners are small, portable devices, usually about half the width of a letter 
size page. They use motorized rubber wheels to move down the page, but require assis- 
tance from the operator to keep them at right angles with the margin. 

OCR 

OCR, or Optical Character Recognition software translates a scanned image of a printed 
page into word processor text. 

Optical Resolution 

The optical resolution of a scanner is a measure of how many dots per inch (dpi) it actu- 
ally can capture. Through software interpolation, scanners can offer still greater resolu- 
tion, but the better the optical resolution the better the interpolated resolution. 

Photo CD 

Kodak's Photo CD format stores traditional photographs on special-format CD-ROMs. 
These discs are readable in nearly all CD-ROM drives, and in many audio CD players that 
are Photo CD-compatible. You simply request that the processing lab supply the "prints" 
in CD-ROM format, and can view them on your computer monitor or on an ordinary TV 
set. The images are stored in five different resolutions to accommodate a variety of 
needs. 

Photodiode 

Photodiodes convert light energy into electrical energy, and are used in some high-end 
flatbed scanners. Their performance lies somewhere between CCDs and PMTs. 
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Pixel 

A pixel, or "picture clement/' is the smallest dot of information that a given monitor or 
scanner can accommodate. If you can display an image with more pixels on a monitor, 
you can achieve higher resolution. 

PMT 

Photomultiplier tubes (PM I s) are the sensing devices typically used on high-end drum 
scanners. They offer greater dynamic range (more shades of color) than other sensing 
devices. 

RGB 

When working with light, the three primary colors are (K)ed, (G)rcen, and (B)lue. Thus 
color monitors are RGB devices. (See CMYK above). 
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Scanners and cameras enable you to input images into your Mac. The level of perfor- 
mance you need for acquiring and editing images requires a faster Mac with much more 
RAM and disk storage space than for typical office work. This chapter offers some guide- 
lines for how much upgrading is appropriate. The chapter examines various types of 
scanners available, the Photo CD option, and the standard software for scanners. This 
chapter also looks at still video cameras, and capture boards. 



Scanner Options 

When shopping for a scanner, think not only about what you will do with the scanner, 
but also about what you will do with the scanned images it generates. Will you use them 
only for on-screen reference, or laser printer output, or in typesetter output? Do you plan 
to use them in printed publications, or in multimedia presentations? What about Optical 
Character Recognition (OCR)? What is appropriate for your needs depends more on what 
you want to do with the images than on the kinds of images you want to capture. 



You can choose from handheld, flatbed, and drum scanners all designed for desktop use 
with the Mac. Nothing beats the handheld models for convenience, especially for scan- 
ning text and numerical data in columns, and small images. For larger documents, and 
for uses requiring resolution greater than 400 dpi, with 24-bit color depth, the flatbed 
models work well. 'Phc desktop drum scanners bridge the gap between in-house produc- 
tion departments and service bureaus, but their cost and learning curve make them vi- 
able only for companies doing a high volume of scanning and color separation work. 



In addition, you should consider the options available for high end scanning at service 
bureaus. In fact, if you work only with photographs, you can use the Kodak Photo CD 
system and completely avoid the scanner. In other situations, you may ask your color 
separation ser\-ice to provide you with a high resolution scan (usually via SyQuest car- 
tridge), so that you can do your own color correction, resizing, cropping, and retouching. 



Peripherals 




280 



Scanners and Electronic Cameras 



Shopping for Scanners 

Resolution separates scanners more than any other factor. You have to distinguish be- 
tween optical resolution and interpolated resolution when evaluating any scanner. Opti- 
cal resolution is the more meaningful number, because that's what the scanner actually 
captures, rrue enough, software algorithms can boost that resolution through interpola- 
tion. But the clarity — and accuracy — of a "600 dpi resolution" scan are not the same 
when you start with an optical resolution of 300 dpi and interpolate it to approximate 
what a scanner with 600 dpi optical resolution can do. (A scanner with 600 dpi optical 
resolution can interpolate to 1200 dpi). Be sure you know which figures you are evaluat- 
ing because many sales people are uncertain on this point. Fhe clarity of the scanned 
image also depends on the quality of the optical system, and on the transport mecha- 
nism for the scanning head. The most effective way to compare scanners is to scan the 
same image on several different brands and see what the results look like. 

Another factor that distinguishes one scanner from another is the software that comes 
bundled with it and the price for the package. Nearly all include Photoshop image edit- 
ing software, but sometimes it's the full version, and other times it's the Light Kdition 
(LE). Look for the plug-in module to interface the scanner and Photoshop. 

RAM and Disk Space. Be prepared to put as much RAM into your Mac as possible. Scan- 
ner files are large — a letter size page can take up to one megabyte as a LIFP file. For 24-bit 
color at 300 dpi, it will be one megabyte for each of the three passes. If you need to have 
more than one document open at the same lime, the RAM requirements escalate dra- 
matically. Virtual memory relieves some of the problem, but it is slower than RAM. Also, 
your image editing application will be large, and you probably will want to have your 
page layout application open also. The following table shows some typical examples of 
scanned photographs. All are intended for output on an imagesetter at 1270, scanned at 
266 dpi actual size with a 133 Ipi screen: 



Size of Original 


TIFF 


LZW (Compressed) 


3x5 


3.44 MB 


2.1 MB 


4x6 


4.6 MB 


3.1 MB 


5x7 


7.1 MB 


4.6 MB 



Obviously, you need comparable amounts of hard drive storage space to handle the files 
you create with your scanner. SyQuest cartridges are the accepted medium for moving 
files between you and service bureaus. For your active library of images, you need one or 
more high capacity hard drives, or possibly an optical drive. For long-term storage, tape 
backup is relatively inexpensive. 

For efficiency in editing, you must have the fastest Mac you can afford, preferably outfit- 
ted with plenty of video RAM and video display accelerators. Dedicated image processing 
cards (such as SuperMac's FhunderStorm or DayStar's Charger accelerator) are useful also. 
You can work on a slower Mac, but when you get down to the performance level of a 
Ilex, the slowness becomes frustrating. 



Understanding Scanners 



281 



Photo CD. Kodak's Photo CD format allows you to skip the scanning process entirely. 
You simply take 35 mm photos and send them to a Photo CD processing lab. They come 
back to you not as prints but as scanned data files on a CD-ROM disc. You can access 
them on the Mac by using a CD-ROM drive. Also, you can view them on a TV set with 
audio CD players that are Photo CD compatible. The images are stored in five different 
resolutions on the Photo CD disc, so that you can use a low resolution image (smaller 
data file) for placement, color correction and retouching, and send the highest resolution 
version for color separation and printing. 

Photo CD works better for video-based work than for printing. It was conceived as a 
consumer medium for viewing on a I'V set rather than as a means for acquiring images 
for four-color printing. As a result, Photo CD images work well in desktop video and 
multimedia applications, but require careful color correction to use for printing. The 
Photo CD scanners at the processing labs use a YCC format which stores data about hue, 
saturation, and brightness, so you must convert Photo CD files to CMYK format for four- 
color separations suitable for printing. Moreover, you may find yourself spending a lot of 
time correcting problems such as low contrast, washed out highlights, and a yellow em- 
phasis. If you work with Photo CD images extensively, you should invest in software that 
addresses these problems directly, such as Photoimpress from Pump and ColorExtreme 
from Human Software. Both are available from the PrePress Direct Catalog, (800)443- 
6600. 

Ofoto. If you have a flatbed scanner, you must own a copy of Ofoto. It's the best scan- 
ning software available for the Mac because it automates most of the tedious setup work 
that you must do before scanning an image. You can throw an image into your flatbed 
scanner, click a button, and Ofoto returns a perfect scan most of the time. If not, you can 
make a few adjustments with its on-screen controls, and fix it. Ofoto does what a human 
operator normally does, but faster and more accurately. First, it makes a low resolution 
prescan to check the overall range of values for brightness, contrast, and so on. After 
finding out what it needs to know, Ofoto makes the actual scan, with optimized settings 
and high resolution. You don't even need to align the original with the edge of the scan- 
ning area, because Ofoto automatically rotates the image. 

Most remarkably, Ofoto closes the loop from the original scanned image to final printed 
page, for each specific scanner, printer, or press. It automatically makes all adjustments 
and color corrections to compensate for errors in the chain so that the final output looks 
like the original. Simply print out its calibration page on the particular printer, copy 
machine, or fax machine you will use. For four-color printing, make your electronic 
separations of the calibration page, send them to your typesetting service bureau, and ask 
your printer to run the calibration page on the unused portion of a large sheet on the 
next job you take to them. When you scan the actual printed page, Ofoto closes the loop 
and creates a preferences file for that device or chain of devices. The next time you scan 
a photo to print on, for example, your laser printer, select the preference file and you 
will notice improved quality on photos. Select the preferences for "Joe's Fax Machine" 
and you can send him a laser printout corrected for the anomalies of Joe's fax machine. 
Best of all, select the preferences for the Heidelberg press at Friendly Printing, and your 
four-color work will look amazing. 



II 



Peripherals 




282 



Scanners and Electronic Cameras 



Photoshop, Kai's Power Tools, and Accelerators. Photoshop is the editing applica- 
tion of choice. Nearly every scanner includes it and a plug-in module for that model. 
With Photoshop, you can retouch photos and other images with the software equiva- 
lents of all the darkroom tricks. You can punch up a purple, or play down a gray, adjust 
the contrast and brightness. You can fix many kinds of problems by copying a color and 
texture into a paint tool and brushing it over a similar area. For example, if a strand of 
hair is sticking out of a person's face, you can brush it out with a sample of background 
color, or a sample of skin color if it's over the face. You can paste another person into a 
photo and it will look as if they were both present w^hen the photo was taken. You can 
make two-faced, five-legged cows if you want to. Photoshop also has an extensive library 
of filters, both for improving photos and for creating special effects. After you've made 
all the changes, it will create four-color CMYK separations, complete with control over 
parameters such as undercolor removal, gray component replacement, undercolor addi- 
tion, and ink density that previously were the province of prepress shops. 

Kai's Power Tools adds numerous special effects and filters to Photoshop. Fractals, 
spherizing, intensity sharpening, color sharpening, gradient patterns are among its capa- 
bilities. The CD-ROM version has additional expert modes and filters, power tips, and 
how-to tutorials. 

You will develop a need for special-purpose accelerators if you perform image editing 
frequently. The calculations involved in applying Photoshop filters can tie up your Mac 
for long periods of time. The faster your Mac, the better, but anything less than a llci can 
be annoying. Accelerator cards that replace the CPU with a faster chip are only a partial 
answer, as are video display accelerators. Both are important if you want faster perfor- 
mance. Dedicated graphics accelerators are also useful. For example, SuperMac's 
Thunderstorm accelerator off-loads the number-crunching tasks to two dedicated Digital 
Signal Processing (DSP) chips. DayStar's Charger does similar things. 

Cataloging Your Graphics. Scanner users quickly acquire enormous libraries of images. 
Organizing them is a problem, because you end up with file names such as Bird, Bird2, 
and Bird On Tree, A better way to keep track of all types of graphic images is with a picto- 
rial database. It catalogs the images by file name plus any keywords you assign to them. 
To find all the bird images with the characteristics you need (birds in flight, or flocks, or 
only the blue ones), just search on those criteria. The software displays all images from 
the Find command as miniaturized (thumbnail) sketches, the on-screen equivalent of a 
light table. That display simplifies the process of finding that vulture you need to illus- 
trate a story on financial misfortune because you can identify an image instantly. One of 
the more versatile databases, Aldus Fetch, catalogs scanned images. Photo CDs, clip art, 
drawings, and QuickTime movies. You can catalog an image with a drag-and-drop opera- 
tion. It stores the index and thumbnails in a common pictorial database. It searches for 
them on your hard disks, floppies. Photo CDs, and CD-ROMs and is compatible with 
many DTP and editing applications. A newer product. Kudo Image Browser, by Imspace, 
adds AppleScript capability so that you can automate image placement into catalogs, and 
perform other repetitive operations. 
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OCR Software. Optical Character Recognition software turns scans of printed text and/ 
or numbers into computer characters. The early OCR software merely generated basic 
ASCII characters, and made many spelling errors that took time to correct, even with a 
spelling checker. In 1988, Caere introduced OmniPage, the first usable OCR software for 
the Mac, for just under $1000. It understood the things that are important to Mac us- 
ers — italics and boldface, point sizes, special characters, and even typefaces. OmniPage 
also was able to separate graphics from text, follow text wrapped around graphics, and 
understand multiple columns. It pushed the error rate to 5 percent, which was a remark- 
able achievement in its time. Later versions are still better, and less expensive. In 1990, 
Caere put the software into ROM and mounted it on a handheld scanner which can 
output formatted text directly into a word processor, spreadsheet, or database. Phat pack- 
age retailed for under $695. 



In 1994, Xerox introduced 1'extBridge — for now, the most error-free OCR software avail- 
able. It typically sells for less than $100. At that price, it should be in the software library 
of everyone who has a scanner. It's useful for inputting lists of names and addresses, 
columnar financial data, and other tedious tasks around the office. Another potential use 
is for research projects. You can mimic the convenience of an on-line database search — 
using your own library of printed materials. Scan and OCR all those articles and papers 
you need to read, and use the Find command in a word processor or database manager to 
search for references to keywords. If you do business with the government, you can scan 
and OCR portions of the Federal Register every day to check for changes in the laws and 
regulations affecting your company. OCR has reached the price and performance level to 
make it a tool everyone can use to increase productivity. 



Scanners and Ethics 

Handheld scanners pose significant ethical and legal questions because they are so easy 
to use casually. Flatbed scanners with document feeders and OCR software are even more 
dangerous. For example, you can capture a cartoon out of the paper and send it by E- 
mail to a friend. Or, you can scan a magazine article, run it through OCR software, and 
pass it on to a colleague. Both of these situations fall under the fair use doctrine, as long 
as you give credit. Fair use allows you to scan the cartoon and the article to keep in your 
personal reference library in much the same way you make photocopies. You also can 
pass on a copy or two to friends and quote brief passages in a review. 



However, the temptation to steal copyrighted material leads many people into legal 
trouble. If you use that cartoon in the company newsletter, or copy and paste that 
magazine article into a document as if it were your own writing, you are violating the 
copyright laws. Large-scale distribution, whether free or for-profit, is another situation 
you want to avoid because that amounts to publishing copyrighted material. Obtaining 
permission to use copyrighted materials usually involves a simple phone call — but you 
must make that call. In all cases, you should give proper credit to the author or artist 
and the copyright owner. .After all, you would expect the same fair treatment for your 
own efforts. 
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Handheld Scanners 

In the past, when flatbed scanners were relatively scarce and expensive, handheld mod- 
els were popular. In fact, the progenitor was Thunderware's ThunderScan, which used 
the old Apple ImageWriter dot matrix printer. This clever design put an optical sensor 
into a surrogate ribbon cartridge for the ImageWriter and took advantage of the printer's 
mechanism to move the scanning device across the paper and to advance the paper. The 
next step in development was to put the sensor into a handheld package, and add a light 
source, a motor, and little rubber wheels to push it down the page. They work fairly well, 
but keeping them at a perfect right angle to the edge of the original is tricky. That's one 
reason why they only scan an area four inches wide. Some come with a plastic guide, 
and devices such as The Tray are beginning to appear in the stores. 

Most handheld scanners scan an area about half the width of a page, and provide 8-bit 
gray scale and 400 dpi resolution. Some color models have appeared, but seem to have 
disappeared (in favor of flatbed models). Differences in optical quality and in the motor 
and drive mechanism affect the clarity of the image. Most handheld scanners use the 
serial port. The operating software allows you to stitch the two halves of an 8 1/2-by-l 1- 
inch page together. Most come with entry-level OCR and/or image editing applications. 

Flatbed Scanners 

Flatbed scanners have gained widespread popularity as the ideal desktop device for in- 
putting text and graphics. They are far superior to handheld scanners because they pro- 
vide controlled conditions for the scanner to move the sensing device down the page, at 
a precise rate without losing alignment. This becomes even more important for three- 
pass color scanning, because all three scans must be identical except for the color data 
when the images go to the printing press. 

You can think of a flatbed scanner as a copy machine without a printer. Your laser 
printer becomes the output device. The advantage is that you can use your Mac to edit 
the image before you print it. For a simple page copying operation, that means you can 
adjust the contrast, brightness, gamma curve, and other parameters in order to print a 
satisfactory copy from difficult originals, especially photos. With the Mac and appropri- 
ate software, you can crop and resize the image, and then place it in a document along 
with text and other graphics. 

Differences among flatbed scanners are diminishing. All flatbed scanners use CCD sen- 
sors, so their basic performance is similar. Because of the amount of data they generate, 
flatbed scanners typically are SCSI devices. Nearly all offer 24-bit color, 300 dpi resolu- 
tion, come bundled with operating and editing software, and sell for about $1000. Al- 
most no scanners lack 24-bit color capability. A few are reaching into greater color 
depths, and this trend will be an area of increasing competition. Some use a single-pass 
method for sensing the levels of the three primary colors (either RGB or CMY), while 
others scan the image once for each color. Single-pass scanners are not necessarily faster 
than triple-pass models. 

One of the first questions to ask is about the light source. Is it a full spectrum source, or 
just an ordinary bulb with the right wattage? Does the scanner use the same light source 



Understanding Scanners 



285 



for each pass, with color filters, or does the system use three different light sources? As 
the sources age, their intensities relative to each other change, causing inconsistencies in 
the scanned values. If so, can you adjust their output periodically? How sharp are the 
scanned images? The overall clarity of the optical system affects the quality of the 
scanned image, just as it does with a camera. Another factor is the steadiness of the 
mechanism. The quality of the motors which move the scanning mechanism down the 
page, the smoothness of the bearings, and the accuracy of the guide tracks affect the 
clarity. Tiny amounts of jittering can blur the image. 



Accessories and Software 

Many manufacturers offer automatic document feeders as optional accessories. These 
accessories are especially useful for OCR work involving long documents. Transparency 
adapters are more useful for most people. These devices hold small objects such as 
35 mm slides firmly in position. 



Photoshop dominates the Mac market as the preferred editing software. Therefore, most 
scanner manufacturers bundle it with their hardware. Bundling actually helps to keep 
prices down because the scanner companies don't have to develop their own software. 
Because of the modular nature of Photoshop, the scanner company simply needs to 
supply a Photoshop plug-in which interfaces the hardware and the software. This also 
makes using the scanner much simpler for you. 




Drum Scanners 

Generally speaking, drum scanners belong at a printing company or a specialized color 
separation shop. Unless you or a person on your staff knows how to operate a dmm 
scanner, you will get better results by going to a professional color separator. Moreover, 
you need to be doing a high volume of in-house work to make a drum scanner a feasible 
investment. The advantage is that you have close control over the entire process. 

In most cases involving high quality four-color printing, you will make a scan on a 
flatbed to use for placement on your layout and go to a separation shop for the final 
high quality drum scan. You will need work of this level for projects such as coffee table 
books, fashion magazines, posters, or product packaging. 



Drum scanners use photomultiplier tubes to amplify the light before it reaches the sens- 
ing device, which is of higher quality than in desktop models. 'Fhis enables them to mea- 
sure a wider dynamic range of intensity levels, and they generate 12 bits rather than 8 
bits for each of the three colors. As a result, drum scanners capture more subtleties of 
detail in highlights and shadows. You must be able to wrap the original around the drum 
(not always possible), which spins at a high rate while the scanning head moves down 
the length of the drum. Better optical systems on these machines provide sharper, clearer 
images, and you can enlarge small originals without encountering fuzziness. Another 
advantage of the drum scanner is that the scanning head can be within millimeters of 
the surface (not separated by a sheet of glass, as in flatbeds). The high speed of the ro- 
tating drum permits use of a stronger, more focused light beam without damaging the 
original. 
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Scanner Models by Type 

Scanners are among the more popular Mac peripherals. As the field has expanded, prices 
have come down, and optional features have become standard. At first, handheld scan- 
ners were the big sellers, but flatbeds are replacing them. Though convenient, the 
handheld models are difficult to use and lack the refinements of the flatbed models. 
Drum scanners typically belong in pre-press shops, though some models are making the 
downward migration to the desktop. 

Selected Handheld Scanners 

The following are representations of some of the most well-known and reliable handheld 
scanners. Shades of gray, relative price, and resolution should all drive your purchase 
decision. 

ScanMan Model 32. ScanMan senses 32 shades of gray, making it suitable for scanning 
photos and line art. Its hardware resolution is adjustable from 100 to 400 dpi, and its 
scanning width is 4,2 inches. A plug-in module for Digital Darkroom simplifies opera- 
tion. Also comes bundled with CatchVVord Pro OCR software instead of Digital Dark- 
room. See figure 11.1. 

$599 with Digital Darkroom SRP 

Logitech 

6505 Kaiser Dr. 

Fremont, CA 94555 
(510)795-8500 Voice 
(510)792-8901 Fax 

OmniScan. A hand-held scanner with the OCR software built-in, OmniScan inputs for- 
matted text from printed pages directly into your applications. OmniScan software also 
sends and receives faxes. See figure 1 1.2. 

S595 SRP 
Caere 

100 Cooper Ct. 

Los Gatos, CA 95030 
(408)395-7000 Voice 
(408)354-2743 Fax 

LightningSean 400. LightningSean 400 offers 400 dpi optical resolution. It includes 
ThunderWorks scanning and editing software, Olduvai's Read-It! OCR software, and 
SnapGuide, a snap-on plastic scanning guide. 

$399 SRP 
Thunderware 
21 Ontario Way 
Orinda, CA 94563 
(800)628-0693 Voice 
(510)254-3047 Fax 
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Fig. 11.2 

OmniScan. 
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LightningScan Portable. A battery powered scanner, especially for PowerBook and Duo 
users, it weighs only one pound and connects to the serial port. It has 400 dpi resolution, 
and includes charger, ThunderWorks, SnapGuide, and Kead-lt!. 

$449 SRP 
Thunderware 

The Tray. This simple plastic device turns your hand-held scanner into something more 
like a flatbed scanner. It has a tray frame to hold the document, with guides for the slid- 
ing holder. Place your scanner on the holder, and it glides smoothly down the docu- 
ment, with improved alignment. 

$39.95 SRP 
Tiger Software 
(800)666-2562 

Selected Flatbed Scanners. The following are representations of some of the most well- 
known and reliable flatbed scanners. Shades of gray or levels of color, relative price, 
scanning surface area, and resolution should all drive your purchase decision. 



Apple OneScanner. The OneScanner, with 8-bit (256 shades) gray scale and 300 dpi 
resolution, offers entry-level performance. Includes Ofoto. 

Apple OneScanner 
$859 SRP 
Apple Computer 

Apple Color OneScanner. The Color OneScanner delivers fast one-pass 24-bit 
colorscanning with 75 to 1200 dpi resolution. Includes Ofoto. 

$1179 SRP 
Apple Computer 

HP ScanJet lie. fhe ScanJet He offers 24-bit color, 400 dpi optical resolution, and single- 
pass scanning. Printer calibration matches scanned image colors to a wide variety of 
color printers. A 300 dpi, 8-bit version, the ScanJet lip, is available for $879 SRP. 

$1599 SRP, Document Feeder $695 SRP 

Hewlett-Packard 

PO Box 58059, MS #511L-SJ 

Santa Clara, CA 95051 

(800)752-0900 Voice 
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Epson ES-800C. The Epson ES-800C scans 24-bit color with a single pass at up to 800 dpi 
resolution, interpolated to 1600 dpi. A package with the ES-600C (600 dpi resolution), 
and Photoshop 2.5 LE is available for $999 SRP. 

$1649 SRP with Photoshop 2.5, Kai's Power Tools, SCSI cable 
Epson America 
20770 Madrona Dr. 

Torrance, CA 90503 
(310)782-0770 Voice 
(310)782-4235 Fax 

Microtek ScanMaker MS-IISP. With optical resolutions of 300 to 600 dpi, the MS-IISP 
can produce interpolated resolution up to 1200 x 1200 dpi. It operates with 24-bit color 
depth, switchable to 8-bit gray scale, 4-bit OCR, and 1-bit line art depths for greater 
convenience. Includes a color calibration application, and Photoshop 2.5 LE. See 
figure 11.3. 



II 



Microtek Lab 
3715 Doolitle St. 

Redondo, CA 90278 
(310)297-5000 Voice 
(310)297-5050 Fax 

Microtek ScanMaker III. Phis new flatbed scanner pushes performance levels into 
36-bit color depth (billions of colors), with optical resolution of 600 x 1200 dpi (interpo- 
lated to 2400 X 2400 dpi). I'he advantages of its expanded dynamic range include 
smoother color gradations, denser color values, and increased detail in shadow and 
highlight areas. Comes with full version of Photoshop and plug-in module. 

$3500 SRP 
Microtek 

Silverscanner. Silverscanner scans in 24-bit color at 300 dpi, interpolated to 600 dpi. 

$1499 to $2099 SRP with Photoshop 
LaCie 

8700 SW Creekside PL 
Beaverton, OR 97005 
(503)520-9000 Voice 
(503)520-9100 Fax 
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Fig. 11.3 

Microtek ScanMaker MS-1 ISP. 



UMAX UC1260. The UC1260 has an optical resolution of 600 x 1200 dpi, and interpo- 
lated resolution of up to 2400 x 2400 dpi, at 24-bit color depth. UMAX scanners are 
three-pass machines, but still fast. A single light source with three filters maintains con- 
sistent intensity on all three passes. It comes with Photoshop 2.5 and a plug-in module. 
Other models above and below it in performance are available (the 1200 SE has 30-bit 
color depth). Transparency adapters ($895 SRP) and document feeders ($495 SRP) are 
optional. See figure 1 1.4. 

$2495 SRP with Photoshop 2.5 and plug-in module 

UMAX Technologies 

3353 Gateway Blvd 

Fremont, CA 94538 

(510)651-8883 Voice 

(510)651-8834 Fax 

UMAX UC 630 LE. The UC 630 LE is one of the more popular scanners for its quality 
and low price. It has an optical resolution of 600 x 300 dpi, at 24-bit color depth, and 
comes with Photoshop 2.5 LE and a plug-in module. It uses the same optional transpar- 
ency adapter and document feeder as the UC1200. 

$999 SRP with Photoshop LE 
UMAX Technologies 
3353 Gateway Blvd 
Fremont, CA 94538 
(510)651-8883 Voice 
(510)651-8834 Fax 
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Fig. 11.4 

UMAX UC1260 



Slide Scanners 

These special-purpose scanners are optimized for the special needs of those who scan 
many slides. Many flatbed scanners have optional transparency adapters, but dedicated 
slide scanners are more efficient for high volumes. 

Nikon Coolscan. Coolscan uses three LED light sources (RGB) to minimize heat buildup. 
An internal version that fits into a vacant disk drive bay is available for the Mac II. It 
accepts both mounted 35 mm slides and filmstrips, and captures 24-bit RGB color with 
resolution up to 2700 dpi. See figure 1 1.5. 

$2300 internal version, $2600 e.xternal version SRP 
Nikon Electronic Imaging 
1300 Walt Whitman Rd. 

Melville, NY 11747 
(516)547-4355 Voice 
(516)547-0305 Fax 



Microtek ScanMaker 35T. The ScanMaker 35-T offers 24-bit color with maximum reso- 
lution of 1828 dpi. It accepts 35 mm slides or portrait or landscape orientation, and film- 
strips. It comes with Photoshop LE and a plug-in module. 

$1999 SRP 
Microtek 
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Selected Drum Scanners 

Drum scanners use higher quality sensors and optical systems than typical flatbeds to 
capture a wider range of colors (12 bits instead of 8 bits) with a better signal-to-noise 
ratio. They require a skilled operator and are practical only for high volume production 
departments. 




Fig. 11.5 

Nikon CoolScan. 

ColorGetter. The ColorGetter handles both transmissive and reflective originals ranging 
in size from 35 mm slides to 14-inch photos. It scans in a single pass with 2000 scan 
lines per inch (another model works at 4000 Ipi), with 12 bits per color (instead of the 8 
bits of flatbeds). The extra 4 bits capture a wider range of intensity values. The 
ColorGetter fits on a desktop, and requires at least a Mac 11 or faster, with large amounts 
of RAM and disk storage. 

$47,450 SRP 
Optronics 
7 Stuart Rd. 

Chelmsford, MA 01824 
(508)256-4511 Voice 
(508)256-1872 Fax 

Crosfield Magnascan Plus. The Magnascan Plus has interchangeable drums to accom- 
modate originals of various sizes. It can produce scans of the highest levels of quality, but 
requires knowledge and experience in printing technolog)'. It connects to a Mac Ilfx or 
Quadra with large amounts of RAM and disk space. 

$99,000 SRP 

Du Pont Printing and Publishing 
Barley Mill Plaza 18-1130 
PO Box 80018 
Wilmington, DE 19800 
(800)538-7668 Voice 
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ScanMate Magic. This entry-level desktop drum scanner delivers the extended dynamic 
range of drum scanners (12 bits per color), and connects to your Mac via SCSI. Unlike 
most drum scanners, its sensing device is a photodiode, a less expensive, solid state ver- 
sion of the photomultiplier tube. It offers 2000 dpi resolution with a scanning area of 
lO-by-12 1/2-inches, plus a Photoshop plug-in. 

513,000 

ScanView 

(Available from PrePress Direct) 



Cameras 



With an electronic camera, you can input images without taking a traditional photo- 
graph, processing the photo, and scanning the print or negative. You can use either a 
still video camera connected to your Mac for instant electronic photography, or a home 
video camera connected to a frame grabber (video capture board). For moving images 
such as QuickTime movies, you need to use a real-time video capture board with your 
video camera. 




Still Video Cameras 

Still video cameras substitute an electronic sensor for the film. They store the image in 
memory or on floppy disk, for transmission to your computer. You can think of them as 
video cameras that take still pictures, or you can think of them as a substitute for the 
traditional process of photographing, processing, scanning, separating, and printing. 
They are instant, no waiting cameras, and they bypass the darkroom and its chemicals. 
One significant advantage is that they can transmit pictures via modem, and many news 
organizations use still video cameras for this reason. They range in price and perfor- 
mance from snapshot quality to high-end professional models. 



Video Cameras and Camcorders 

Video cameras span the range from inexpensive low resolution devices for QuickTime- 
based videoconferencing to home video-style camcorders to network level performance. 
If you have the right interface card, you can use any of them on your Mac, depending on 
your needs. For broadcast quality work, you must invest in professional quality equip- 
ment; VHS, Beta, and H mm recorders do not have enough resolution and color accuracy. 
Think about all the home video you've seen on the news and America's Favorite Home 
Videos, and youil realize that trying to use this lev^el of equipment for broadcast is not 
going to work. You'll need to use the standard 3/4-inch video decks, and cameras with 
adequate optics and resolution. 



With that understood, the good news is that you can use home video camcorders quite 
effectively for most desktop video productions, multimedia presentations, and for demo 
and training materials. The big question is whether to choose VHS, Beta, or 8 mm 
formats. To a large extent, this depends on what you're already using. If you're starting 
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fresh, head for the 8 mm format, because it delivers the best quality, especially the Hi-8 
variety. Fhe ubiquitous VMS format also has a camcorder version, VHS-C, but the record- 
ing time is limited to 20 minutes. Beta, despite its superior picture quality, has not sur- 
vived in the market, and the equipment is becoming more difficult to find as time 
passes. The 8 mm format has taken over its market niche. 

The quality of the optical system is an important, but often overlooked factor in choos- 
ing a camcorder. As with 35 mm cameras, the lenses make all the difference, and you 
basically get what you pay for in this area. Also, you may want a camcorder that allows 
you to change to a wide-angle or a closeup lens, fhe viewfinder usually is a tiny black- 
and-white screen, which can be difficult and frustrating to use. Sharp has put a color 
LCD screen (about 3 inches diagonally) on the back, so you can hold the camcorder in 
front of you and see both the video image and the real image. Holding a small, light- 
weight camcorder steady can be difficult. Tripods and monopods are helpful. Many com- 
panies are beginning to offer image stabilizer circuits to reduce jitters. The pros use a 
device called a Steadicam, which has spinning gyros to keep the camera steady, while 
allowing slow movement without shaking. A home version, the Steadicam Jr. is avail- 
able, and is especially helpful for taping live action events such as concerts, theatre, 
dance, and sports. 

Desktop-Video Production Packages 

rhe three major players in the hardware market, SuperMac, Radius, and RasterOps offer 
their capture boards with a suite of third party software. These packages save money and 
give you the ability to produce desktop video on your Mac. 

Selected Still Video Cameras 

Still video cameras enable you to input images directly into your Mac without scanning. 
They range from simple, inexpensive models, such as the Apple QuickTake, to the expen- 
sive, high resolution digital camera backs for professional-level camera bodies. 

Apple QuickTake 100 

Apple's entry-level digital camera, the Quick l'ake 100, enables you to take snapshots and 
download them into your Mac. Businesses can use the digital still photos for newsletters, 
ad layouts, catalogs, and employee ID cards. Individuals can print the photos in letters, 
or send them by E-mail to other computer users in the family. It weighs one pound, 
stores 32 photos in 24-bit color in its on-board memory, and comes with serial cable and 
accessories. 

$749 SRP 
Apple Computer 

Canon RC-360 

riie RC-360 stores up to 50 images, with 24-bit color depth, and 400 horizontal lines of 
resolution, on a two-inch floppy disk. You can view them on any standard NTSC device 
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(TV, VCR, projector, etc.). To input them to a Mac, you need a video capture board. An 
optional adapter allows you to capture images from existing slides and prints. Canon's 
NuBus Computer Imaging Kit ($2600 SRP) includes a frame grabber card and software. 
The camera provides a Macro switch to take shots of objects only 10.6 inches away. The 
continuous shooting setting takes three images per second (great for action shots). 

$1665 SRP 

Canon USA 

Still Video Division 

One Canon Plaza 

Lake Success, NY 1 1042 

(516)488-6700 Voice 

(516)328-5959 Fax 



Canon RC-570 

Fhe RC-570 adds a 3x power zoom to the RC-360. Options include a wide angle lens and 
a flash adapter. With the NuBus capture board and software, the SRP is $4850. 



$3773 SRP 
Canon 



Dycam Model 3 

A snapshot camera with built-in flash, automatic focus and exposure, the Model 3 takes 
up to 32 gray-scale images and stores them in its memor}'. Resolution is 496 x 465 pixels, 
with 256 shades of gray (8-bit depth). Connects to the serial port for downloading. The 
Model 4 ($1495 SRP) offers 24-bit color. See figure 11.6. 

$895 SRP 
Dycam 

9588 Topanga Canyon Blvd. 

Chatsworth, CA 91311 
(818)998-8008 Voice 
(818)998-7951 Fax 



Kodak Professional DCS 200 

Combining the Nikon 8008s camera body with a Kodak image sensor, the DCS-200 deliv- 
ers the high resolution that you normally expect from film, making it suitable for maga- 
zines and newspapers. It has a resolution of 1.54 million pixels, and requires no frame 
grabber. You can choose either black-and-white or color models. Both have options for 
on-board storage or direct SCSI output. The popular Nikon SLR camera body provides 
auto exposure and auto focus, and it accepts all the lenses and accessories available for 
the 8008s. 



Peripherals 




296 



Scanners and Electronic Cameras 




Fig. 11.6 

Dycam Model 3. 

$9995 SRP 
Eastman Kodak 
Professional Imaging 
343 State St. 

Rochester, NY 14650 
(716)724-4000 Voice 
(800)242-2424 ext. 77 Sales 
(716)724-9261 Fax 
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Leaf Digital Camera Back 

Offering ultra-high resolution suitable for magazines and catalogs, the Leaf Digital Cam- 
era Back is available for Hasselblad and Mamiya, and 4-by-5-inch format cameras. It con- 
nects to the SCSI port of a llfx, Quadra, or better, with 64 MB RAM. 

$35,000 SRP 
Leaf Systems 
250 Turnpike Rd. 

Southboro, MA 01772 
(508)460-8300 Voice 
(508)460-8304 Fax 



Selected Video Cameras 



Video cameras enable you to input live moving images, which you can use in various 
ways. With QuickTime compression, you can attach QuickTime movies to various docu- 
ments, including E-mail, creating a form of video E-mail. 




FlexCam 

Designed for desktop videoconferencing and multimedia applications, the FlexCam in- 
cludes a microphone along with the color CCD camera. You can adjust its position with 
the flexible gooseneck. See figure 11.7. 



S595 SRP 
VideoLabs 
5270 W. 84th St. 
Minneapolis, MN 55437 
(612)897-1995 Voice 
(612)897-3597 Fax 



Selected Video Capture Boards 

Video capture boards (or frame grabbers) take all the information from a single frame of 
video and digitize it. For about $500 or less, you can get one that works well for images 
from still video cameras, or for single frames from video sources. These devices offer up 
to 24-bit color. At the $1000 level, they work in real time, capturing 30 frames every 
second. For $2000, you can find more sophisticated frame grabbers, with digital audio 
on-board, and the ability to use SMFFE Time Code (a requirement for broadcast quality 
production, and a convenience for synchronizing multiple audio and video decks). 

Truevision Bravado24 

Intended for multimedia work, the Bravado24 offers 24-bit per pixel digital video, along 
with CD-quality digital audio. You can capture and display real time video in a window 
up to 640 X 480 pixels. You can store individual frames on disk, or as QuickTime movies. 
An optional video compression board is available ($2195 SRP). 



Peripherals 




298 



Scanners and Electronic Cameras 



SI 995 SRP 
Truevision 

7340 Shadeland Station 
Indianapolis, IN 46256 
(317)841-0332 Voice 
(317)576-7768 Fax 




Fig. 11.7 

FlexCam. 
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Canon FV-540 

The capture hardware for the Canon still video cameras is available separately. It con- 
nects to the SCSI port and has a resolution of 640 x 480 pixels with 24-bit color. 
Photoshop plug-in is available. 

$2620 SRP 
Canon 



ComputerEyes/Pro 

ComputerEyes/Pro captures a single frame in a video signal (composite or S-Video) and 
converts it to a Mac graphics file (TIFF, PICT, MacPaint). This NuBus card with software 
package supports 24-bit color, 8-bit gray scale, and 1-bit black-and-white formats. One 
of the first frame grabbers on the market, Computerl^yes has stood the test of time. It's 
a great low-cost way to input an image from a camcorder or still video camera. See figure 
11.8. 



$399.95 SRP 
Digital Vision 
270 Bridge St. 
Dedham, MA 02026 




(617)329-5400 Voice 
(617)329-6286 Fax 



ComputerEyes/RT 

ComputerEyes/RT operates in real time, capturing one frame every 1/30 second. It grabs 
the frames with 8-bit or 24-bit color depth, and 640 x 480 pixels, making it ideal for 
QuickTime movies from your camcorder. It connects to the SCSI port and includes a 
Photoshop plug-in. 

$599.95 SRP 
Digital Vision 



Quickimage 24 

The Quickimage 24 captures 24-bit color or 8-bit gray scale images from video sources, 
with 640 X 480 pixels resolution. It works with any Mac monitor and display card, and 
automatically switches formats (composite or S-Video, N'FSC or PAL). 

$495 SRP 

Mass Microsystems 
810 W. Maude Ave. 

Sunnyvale, CA 94086 
(408)522-1200 Voice 
(408)733-5499 Fax 
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Fig. 11.8 

ComputcrEyes/Pro. 

MacVision Color Video Digitizer 

The MacVision digitizer connects to the SCSI port and accepts images from sources such 
as camcorders and still video cameras, in composite or S-Video format. Plug-in modules 
for Photoshop and Digital Darkroom are available. 

S599 SRP 

Koala Acquisitions 
PO Box 1924 
Morgan Hill, CA 95038 
(408)776-8181 Voice 
(408)776-8187 Fax 

Radius VideoVision 

VideoVision captures signals from video sources and converts them to QuickTime mov- 
ies, or to still images. For convenience, it includes an external connector panel for all 
necessary audio and video connections to external equipment. The VideoVision NuBus 
card supports 24-bit color and 8-bit gray scale at 30 fps. You can edit captured images 
with Premiere or Videoshop, then merge audio and video with Action, Persuasion, or 
PowerPoint to create Quick Pime movies, and output the results to a VCR. See figure 1 1.9. 

$1999 SRP 
Radius 

1710 Fortune Dr. 

San Jose, CA 95131 
(408)434-1010 Voice 
(408)434-6437 Fax 
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RasterOps MediaTime 

MediaTimc captures 24-bit, 30 fps video, with 16-bit digital audio, from composite and 
S-video sources. It also captures still frames. MediaTime outputs RGB in NTSC and PAL 
formats, and works with the optional Video Expander 11 to output composite signals for 
VCRs and monitors. See figure 11.10. 

$1999 SRP 
RasterOps 
2500 Walsh Ave. 

Santa Clara, CA 95051 
(408)562-4200 Voice 
(408)562-4065 Fax 




Fig. 11.9 

Radius VideoVision. 
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Fig. 11.10 

RastcrOps MediaTime. 

Selected Desktop- Video Production 
Packages 

The three major players in the hardware market, SuperMac, Radius, and RasterOps, offer 
their capture boards with a suite of third party software. These packages save money and 
give you the ability to produce desktop video on your Mac. 

DigitalFilm 

Digitall-ilm provides complete facilities for capturing video, and converting it to 
Quick Time movies at 30 fps. I he DigitalFilm system plays it back from the hard disk at 
the same 30 fps rate, and you can record that output directly onto a VCR. It also supports 
two channels of digital audio, synchronized with SMITE Time Code. Along with the 
NuBus card, the package includes Adobe Premiere, CoSa After Effects, Diaquest DQ- 
FimeCoder, and MacroMedia Director. 

S3999 SRP 

SuperMac Technology 
215 Moffett Park Dr. 

Sunnyvale, CA 94089 
(408)541-6100 Voice 

Radius VideoVision Studio 

The VideoVision Studio includes the Radius VideoVision NuBus card and external con- 
nector strip, along with Premiere, and VideoFusion. Fhe entire package constitutes a 
desktop-video production studio, complete with SMITE Time Code synchronization to 
external equipment. 

.$4499 SRP 
Radius 
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RasterOps MoviePak2 Pro Suite 

RasterOps's desktop-video production suite includes the MediaMate board, plus the 
MoviePak2 daughtercard (60 fps JPEG video compression/expansion), the 24XLTV (full 
motion display adapter), and the Video Expander II (composite video encoder). The 
package includes Premiere (with Export-to-Video plug-in), DiskExpress, Abbate V'l’K Pro 
plug-in, and MediaGrabber software. 

S4999 SRP 
RasterOps 
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Multimedia Equipment 

by Steve Birchatl 



Beginning with an overview of multimedia and the demands on the producer, this 
chapter includes suggestions for structuring various kinds of multimedia presentations, 
including interactive projects. It discusses what levels of audio and video quality are 
possible on the Mac, and their price levels. Finally, a survey of hardware and software 
for multimedia explores the range of possibilities available. 

Technical Terms 

Multimedia productions require knowledge of many different fields. 1'he following tech- 
nical terms will provide you with a general background for evaluating hardware and 
software in the field of multimedia. 

Composite Video 

In broadcast television signals, the transmitter bundles many different components into 
a composite signal. The composite video signal may include monophonic audio, stereo 
audio, black and white, and color information. Home video recorders may provide sepa- 
rate signals for intensity of each color (S-Video), and computers frequently output red, 
green, and blue separately. 

Edit Decision List 

Video editing systems which permit random access editing allow the user to create an 
Edit Decision List (EDL). Phis set of instructions tells the computer where to enter and 
exit each video clip as it assembles a complete program or segment of one. 

Interactive Media 

Interactive media permit the user to make choices about the order and content of a pre- 
sentation. Interactive instructional materials permit a user to branch off to ask for more 
detailed explanations, or to seek advanced or remedial work. Interactive entertainment 
presentations allow users to make choices about plot lines, character development, and 
so on. 
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Kiosk 

A kiosk provides information to the general public through an interactive program. 
Touch screens are frequently used to allow browsers to touch an area of the screen to 
activate a command or ask for information on a particular subject. Kiosks are popular for 
providing directories of hotel services, tourist information, and directions to local points 
of interest, as well as for demonstrating products in stores. 

NTSC 

NTSC stands for National Television Standards Committee, an industry group that evalu- 
ated the various systems proposed for color television in the 1950s. The system they 
recommended to the FCC, and which that group ultimately approved, is called the NTSC 
format. NTSC is the system used in the U.S. and Japan. 

PAL 

PAL is the color broadcast format widely used in Europe. The primary difference from the 
American format is that it operates at 50 Hz, rather than 60 Hz. As a result, it has a more 
noticeable flicker. 

QuickTime 

QuickTime is Apple Computer's format for video compression and playback. It also 
accommodates multiple digital audio tracks. 

SECAM 

SECAM is the color video format used in France and Russia. It provides the best picture 
quality of the three standards (NTSC, PAL, and SECAM), but requires relatively expensive 
video switchers because it uses time delay. 

SMPTE Time Code 

Developed by the Society of Motion Picture and Television Engineers, SMPl'E i'ime Code 
allows you to synchronize multiple audio, video, and film devices with a high degree of 
precision. It records a continuous series of timing pulses on the tape or film on each 
device, with absolute addressing, so that you can ask a deck to fast forw^ard to a specific 
place on the tape or film. 

Overview of Multimedia: A Collaborative 
Art 

Computers empower us to do amazing things. An individual, sitting in front of a Mac, 
can create a complete video production, from start to finish. You can do anything from a 
30-second TV ad to a feature-length movie, and you can do it alone. Without doubt, this 
is one of the greatest technological breakthroughs in the arts. Like desktop publishing, 
which empow'ered one person working alone to produce anything from a business card 
to a book, multimedia computing provides an unprecedented degree of artistic freedom 
and personal control over every detail. Like desktop publishing, it demands a wide range 
of skills. Not many people have sufficient knowledge and ability in all of the areas 
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needed for desktop publishing. For multimedia production, the demands on the indi- 
vidual become so diverse that only the rarest genius possesses them all. 



So, what are the rest of us supposed to do? Desktop publishing demands skills in writing, 
editing, graphics, photography, printing, and computers. Multimedia production asks for 
all of those abilities, along with music and sound, animation, lighting, set design, cos- 
tuming, makeup, acting, directing, special effects, audio and video editing, and on and 
on without limit. Along with the freedom and the opportunity to do all these things 
comes the responsibility and challenge to do each one of them, and all of them, prop- 
erly. Who among us can synthesize all the specialized skills involved in multimedia pro- 
duction? Even if such an individual existed, would we like the artistic results? 



rhe lesson we have learned over the centuries from other multimedia arts is that a diver- 
sity of personalities makes the production more interesting. In the theatre, the one-man 
show is an anomaly. We prefer to .see a play written by one person, acted by others, di- 
rected by another, with contributions from set designers, sound and lighting designers, 
costumers, and makeup artists. Fhe convergence of all these creative and performing 
personalities into a unified presentation is what makes theatre, opera, ballet, film, televi- 
sion — and multimedia computing — fascinating. The decisions the producer makes when 
choosing the cast and crew make a significant difference in the effect of the show. If 
Robert Redford and Jane Fonda play the lead roles, the production will not be the same 
as it would be if Sting and Madonna played them. If you plan to do multimedia, expect 
to seek contributions from other people. Even though you may be the major driving 
force behind a production, you truly can't do it all alone. Organize and manage the work 
of others, and make your own contributions along the way, but never forget that you are 
working in a collaborative art. 



More Than Pictures with Sound 

At its simplest level, multimedia computing can be a slide show with narration. Add 
some transitional effects between the slides, some music and sound effects, and you're 
home free. Premiere offers the tools to create that kind of multimedia presentation. But 
don't sell yourself short. Both you and your Mac have more capabilities for expressing 
thoughts. What media are available to you? Consider this short list and you'll begin to 
see that the universe may be much bigger than you thought: 



■ Words and numbers 



• Text documents 

• Outline 

• Bullet charts 

• Spreadsheets 

• Database reports 
G raj) hies 

• Paint and draw documents 



Clip art 
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• Scanned images 

• Captured video frames 

• Snapshots from digital cameras 

■ Moving images 

• Animations 

• QuickTime movies 

• Clip videos 

• Live video \na LAN and phone 

■ Music and sound 

• Sampled sound effects 

• Digitized musical performances 

• Digitized narration 

• Excerpts from interviews 

• MIDI sequences 

• Clip music and sound effects 

• Live audio via LAN and phone 

Types of Projects 

Multimedia projects span the gamut from simple to complex, from highly personal expe- 
riences to theatrical presentations. For example, you could design a multimedia presenta- 
tion specifically for viewing by one person sitting at a Mac with a color monitor, a pair of 
small speakers or headphones, and a CD-ROM drive. Multimedia games and interactive 
entertainment software, along with training and instructional materials, often fall into 
this personal viewing category. Information kiosks and in-store demos also tend to be for 
one or two people at a time. 

What everyone usually thinks of when you say the word fnultimedia is the standard slide 
show with narration used by sales people since the beginning of time. Teachers armed 
with chalk and blackboards are using a from of multimedia too. What's important to 
understand about these presentations for small groups is that you have a complex set of 
social interactions taking place during the presentation. Make it work for you by involv- 
ing the audience as much as possible. When you are designing multimedia presentations 
for small groups, keep in mind the fact that you have a bunch of living, breathing 
human beings in front of you. With some imagination, you can make that group an 
integral part of your presentation. 

Developing program materials and advertising for broadcast involves a different set of 
issues. Communicating to a mass audience means finding common ground. Broadcasters 
have an acronym for their basic rule of thumb: KISS, or Keep It Simple, Stupid. That's not 
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an insult to the viewers, but a recognition of the overwhelming need to make the 
message clear, and to express it clearly. The topics you select, and the way you treat 
them, make all the difference in success or failure. Finding those shared experiences and 
those basic elements of human behavior can be the greatest artistic challenge you face. 
However, don't confuse this search for commonality with appealing to the lowest com- 
mon denominator of human behavior. When you appeal to the best in human nature, 
the power of your message increases. 



Interactive versus Linear Projects 

Multimedia projects can take the traditional format of movies, theatre, and television — a 
logical, linear progression from opening ideas and characters, through conflict and devel- 
opment and final resolution. But, the computer makes interactive multimedia projects 
possible, too. Developing nonlinear presentations requires a completely different way of 
thinking about your materials. 



Interactive instructional programs are easy to conceptualize. To offer the user more infor- 
mation on a particular point, you provide a way to jump to another section which has 
that information. HyperCard stacks are a good way of implementing this approach. Voy- 
ager and Warner New Vledia have both released many interactive CD-ROM titles, par- 
ticularly in the area of music. They are invaluable examples for anyone working in this 
field. Voyager commissioned electronic music composer Morton Subotnick to create the 
first interactive multimedia work for CD-ROM, called All My Hiuwnin^birds Have Alibis. 
More recently, Peter Gabriel has released an interactive CD-ROM. Even Mozart tried his 
hand at interactivity, with a modular minuet. He composed a set of musical segments so 
they would all fit together in various ways. You throw dice to select the order of the 
phrases. 



Dramatic works with interactive features present many problems. The interactive video- 
disc, Murder, Anyone? used a murder mystery plot, and every character was a potential 
murder suspect in each of the possible story lines. By making decisions about what you 
want to happen next, you can jump to the section of the disc with that scene acted out. 
The problem with all these ambiguous characters is that they all seem equally sleazy. 

Paul Hindemith composed an interactive opera for children. We Build a City, which gives 
the audience the opportunity to make choices about the story, and a collection of alter- 
native scenes to carry out the choices. 



What's Possible on the Mac — and What's Not 

Can you create broadcast quality video and audio on the Mac? Yes, if you are willing to 
spend the money. Fhe most direct way is to use the Mac as a controller for a bank of 
audio and video decks, all synchronized with SMFFE Time Code. If you use the same 
caliber of tape decks the broadcasters use, you'll get the same results. Many TV shows are 
edited on such systems because of their speed. The editing software creates an Edit Deci- 
sion List, which is the set of instructions the Mac uses for finding the exact frame to start 
and end each segment as it assembles the finished tape, complete with wipes, dissolves, 
and other effects. In these systems, the video never enters the Mac, but stays in the 
external processing devices and tape decks. 
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Another approach is to digitize the audio and video, store it on a hard disk, and edit it by 
the familiar cut-and-paste method. Because you have to compress the video to make it fit 
onto a hard disk, the picture quality suffers to some degree. Compression algorithms are 
improving rapidly, but they haven't reached the point that they can provide broadcast 
quality. Data Translation's Media 100, and Avid's Media Composer are knocking on the 
door to that world with QuickTime-based video compression hardware. .At present, they 
work well for short segments, but not for program-length materials. 

At a more modest level, both in price and performance, KasterOps, Radius, and Super- 
Mac all have Quickl ime hardware and software bundles that output video at 60 fields 
and 30 frames per second. The only limitation is the loss of picture quality from the 
compression-decompression process. However, the quality, which resembles what the 
best home video VI IS equipment produces, is more than acceptable for corporate video, 
training and instructional materials, CD-ROM-based entertainment and educational 
software, and similar projects. That in itself is a great step forward, and opens many 
doors to many people. In addition to editing software, many sj)ecial effects applications, 
the video equivalents of Photoshop, allow you to create stunning multimedia productions. 

As well, QuickTime allows anybody to experiment with digitized audio and video, and to 
create short movie clips at low cost. You need a video capture card and editing software, 
and of course a camcorder. On the playback side, the Mac is an attractive platform for 
multimedia. All Macs since the introduction of the llsi and LC come with basic digital 
audio recording software (22 kHz, 8-bit), a microphone, a speaker, an audio output (for 
headphones or connection to a stereo .system), a port for a MIDI interface, and System- 
level support for digital movies (QuickTime). PC users usually must buy all of these as 
extra-cost options, so you can never count on a PC user having any particular configura- 
tion. On the Mac, all these multimedia functions are part of the basic platform. 

Speakers and Headphones 

'fhe built-in speakers on the Macs play System beeps satisfactorily. If you want to hear 
music, narration, or sound effects, you need an external speaker. Headphones are an- 
other good solution, and have the advantage of private listening so that you don't 
disturb others. When you talk about external speakers, most people think about small, 
self-amplified desktop systems. However, you can connect the Mac's audio output to 
your stereo system and use true high-fidelity speakers. The Startup sound is startling the 
first time you hear it on big speakers. The real reason to use music-quality speakers is to 
give multimedia productions the full impact they deserve. The prevailing use of inad- 
equate audio and video monitors is one reason why many people still think multimedia 
is a bunch of hokum. Don't cripple the communicative power of your own productions 
by playing them back on puny little "multimedia speakers." After spending megabucks 
on a 24-bit color monitor and video capture board, you won't kill your budget by 
spending $200 to $300 on a pair of speakers. 

Regrettably, most of the self-amplified, small footprint are not high-fidelity products. 
They are often little more than the result of someone dumping cheap components into 
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a small cabinet and saying, ''Hey, that doesn't sound too bad at all!" Don't waste your 
money on this level of equipment. Go shopping at an audio dealer and look for the 
self-amplified speakers sold as accessories for portable CD players, made by a speaker 
manufacturer with a recognizable domestic brand name (American manufacturers lead 
the world in speaker technology). Above all, listen to them. Take along some Cl^s. Check 
the bass response (always weak in a small cabinet), the midrange (voice clarity), and the 
highs (shattered or clean). If you intend to place the speakers close to your video moni- 
tor, look for speakers with magnetic shielding, so they won't distort the picture on-screen. 



Selected Speakers 

The range of speakers that you can use for multimedia is extensive. Moreover, taste in 
speakers is highly individual. The speakers in the following survey represent only a 
brief sample. 

AppleDesign Powered Speakers 

These inexpensive self-powered speakers offer medium-level performance. They are suit- 
able for use by only one or two people because they are highly directional. That means 
one person can listen at a relatively low volume level without disturbing others in the 
office because the sound is aimed directly at the computer user. 

$179 SRP 
Apple Computer 

Apple AudioVIsion 14 Display 

Designed to complement the AV-configured Quadras and Power Macs, the monitor com- 
bines a stereo pair of speakers, microphone, and 14-inch color display in a single unit. It 
also works with other Macs, and provides midlevel performance suitable for end-user 
multimedia presentations with one or two viewers. The limitations of screen and speaker 
size make it difficult to use for serious production work, but for many personal desktop 
video projects, it puts everything together. 

$729 SUP 
Apple Computer 

Altec Lansing ACS300 

Altec's engineers found some interesting solutions to the design tradeoffs among size, 
quality, power handling and output, and frequency response. Phey use a DSP chip to 
flatten and extend the frequency response and to minimize distortion when the signal 
starts to exceed the driver's power handling capacity. An audio mixer allows you to ad- 
just the level of the Mac System beeps relative to the sounds from the multimedia pre- 
sentation. That's a neat touch, because you need to hear those sounds occasionally when 
you operate Mac software, but you don't want them to intrude on the presentation. It's 
also great if you listen to audio discs on your CD-ROM drive while working in a word 
processor. They have a small footprint clamshell design so you can put them on your 
desktop, or even hang them on the wall. I'hey have enough output power to use in small 
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rooms. The optional subwoofer extends the bass response down to about 60 Hz, and you 
can place it anywhere in the room. See figure 12.1. 

$300/pair, powered subwoofer $100 additional SRP 

Altec Lansing Multimedia 

PO Box 277 

Milford, PA 18337 

(717)296-4434 Voice 

(717)296-2213 Fax 




Fig. 12.1 

Altec Lansing ACS300. 

Boston Acoustics HDSv 

A small, but good-sounding speaker, this is a real high-fidelity product from a respected 
speaker manufacturer. Avid has been packaging the HDSv in many of its editing systems. 
It uses a 5.25-inch copolymer woofer, a 0.75-inch dome tweeter, and a thoughtfully de- 
signed crossover to provide clean, accurate sound from 55 Hz to 20 kHz ± 3 dB. With a 
sensitivity of 89 dB (1 watt at 1 meter), it can provide sufficient playback levels for small 
and medium-sized rooms. It requires an external amplifier, but anything up to 50 watts 
is fine. The HDSv has magnetic shielding so that you can place it near a monitor. See 
figure 12.2. 

$ 170/pair SRP 
Boston .Acoustics 
70 Broadway 
Lynnfield, MA 01940 
(617)592-9000 Voice 
(617)592-6148 Fax 
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Fig. 12.2 

Boston Acoustics HD5v. 

Integrated QuickTime Editing Systems 

Most of these were covered in chapter 11, "'Scanners and Electronic Cameras/' from the 
standpoint of the video capture boards. In this chapter, we look at them as multimedia 
production tools. 

The three major players in Mac monitors (Radius, SuperMac, and RasterOps), all have 
products in this category. Based on their video capture boards, and including their own 
and third-party software, all three packages sell for about S4000. Competition is keen 
among them, so features and prices change frequently. Look for output and capture rates 
of 60 fields per second, not just 30 frames per second. Both specifications are important 
because the standard TV picture is interlaced. The beam "paints" every other line of the 
picture and then goes back to paint the other lines. Thus, while the full picture has 30 
frames per second, it is subdivided into 60 fields per second. The resolution (preferably at 
least 640 x 480 pixels) and the color depth are important factors, as are the size of the 
monitor supported at various resolutions and the color depths. Not quite broadcast qual- 
ity, they are acceptable for creating in-house training videos, marketing materials, and 
self-running demos. 

Some souped up packages offer accelerated SCSI cards, digital audio, and more elaborate 
editing and special effects software. Avid's Media Suite Pro is an example of this level of 
corporate video system. Costs range between $10,000 and $20,000, depending on how 
fancy your production concepts are. 

At the extreme high end, you'll find the Mac-based video editing systems used in broad- 
cast video production. If you are making television programs, ads, or infomercials, you 
must either own the equipment or rent time at a studio. Expect to pay up to $100,000 
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for a fully functioning array of hardware and software. In Hollywood, producers consider 
this a bargain because the previous generation of video editing equipment started at 
$500,000. Avid's Media Composer and Data Translation's Media 100 are two leading 
Mac-based products. 

Somewhere between entry-level and professional-grade systems are those for desktop- 
video editing. In other words, these systems allow you to create and edit your own 
QuickTime movies and multimedia presentations. SuperMac's VideoSpigot capture card 
and Adobe's Premiere are a popular combination of products in this category, and you 
can keep the cost down to about $1000 if you already own a camcorder. 

Selected Integrated Systems: Corporate 
Video 

These packages include a video capture board and editing software for QuickTime mov- 
ies. The competition among the various companies has been keen. After the most recent 
rounds of upgrades, nearly all offer full-frame, full-motion, 60 fields per second perfor- 
mance. 

DigitalFilm Deluxe 1.5 

With this latest version of DigitalFilm, SuperMac has upgraded the performance to full- 
frame, full-motion, 60 fields per second, 30 frames per second digital video. It supports 
color monitors up to 17 inches at 24-bit color depth. At the 60 fields/sec rate, it records a 
screen size of 320 x 240 pixels. It captures full-motion video, but not still frames. For full- 
frame recording, you'll need a SCSI-2 adapter, a Quadra 840AV or better, and 64 MB of 
RAM. The package includes Premiere 3.0, After Effects 1.0, DQ-TimeCoder, DiskExpress 
II, and a coupon for MacroMedia Director. 

$3799 SRP 

SuperMac Technology^ 

215 Moffett Park Dr. 

Sunnyvale, CA 94089 
(408)541-6100 Voice 

Media Suite Pro 

The Media Suite Pro package uses the Truevision NuVista+ JPEG compression/decompres- 
sion video capture card, Digidesign's Audiomedia II digital audio card, and AlTO's 
SiliconExpress SCSI-2 card. The on-line editing software offers the same interface as the 
high-end Media Composer, but without the elaborate range of functions. An optional 
EDL (Edit Decision List) module ($995 SRP) permits you to do offline editing. See figure 
12.3. 



$9995 SRP 
Avid Technology 

Metropolitan Technology Park West 
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One Park West 
Tewksbury, MA 01876 
(508)640-6789 Voice 
(508)640-1366 Fax 




MoviePak2 Pro Suite 

RasterOps provides full-motion 24-bit video on 21 -inch monitors in this latest version of 
MoviePak2. This QuickTime-based system captures and outputs 640 x 480 pixels images 
at 60 fields per second, and offers SMP ri* Fime Code and device control. The RGB input 
and NTSC/PAL outputs are built-in, and the timing adjustments on the NTSC encoder 
make it especially suitable for studio use. It works with MediaTime, or third-party digital 
audio cards. Software includes Premiere and Photoshop plug-in. 



$4199 SRP 
RasterOps 
2500 Walsh Ave. 

Santa Clara, CA 95051 
(408)562-4200 Voice 
(408)562-4065 Fax 



VideoVision Studio 

VideoVision Studio brings full-motion, full-screen QuickTime-based video with 640 x 
480 pixels resolution and 60 fields per second to the Quadra and faster Macs. It works 
with Digidesign's Audiomedia cards if you need CD-quality audio. 
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$4499 SRP 
Radius 

1710 Fortune Dr. 

San Jose, CA 95131 
(408)434-1010 Voice 
(408)434-6437 Fax 



Selected Integrated Systems: Broadcast 
Video 

This field is beginning to see quite a lot of activity, as the broadcast-quality systems are 
beginning to migrate downward to the Mac platform. Some use video compression, but 
others use external tape decks as the sources for off-line editing. 

Media 100 

The Media 100 system includes two NuBus cards. The video card is for digitizing video 
signals, applying compression and decompression, and formatting NTSC composite sig- 
nals. The audio card handles four channels of 16-bit, 44.1 kHz digital audio. Two cables 
interconnect the two cards. Media 100 requires a Quadra 800 or better with 32 MB of 
RAM, and large hard disks with at least 1 1 ms access time and 3.5 MB/sec sustained data 
transfer rate. Though it's QuickTime-based, Media 100 uses proprietary compression 
routines to boost picture quality to a level sufficient for short segments on broadcast 
programs. The on-line, nonlinear editing software allows you to access and position 
audio or video clips, change and rearrange them, and synchronize them. You can control 
VTRs using SMPTF Time Code, or output Edit Decision Lists. For special effects, the FX 
option accesses Adobe Premiere effects. 

$11,995 SRP 
Data Translation 
100 Locke Dr. 

Marlboro, MA 017752 
(508)460-1600 Voice 
(508)481-8627 Fax 

Media Composer 400s 

The Media Composer series offers a modular approach to building an off-line audio and 
video editing system. At entry level, the 400s supports only 30 fps, low-resolution video; 
you must purchase the higher-resolution video compression module (AVR2) to bring it 
up to broadcast standards. Other modules offer such features as 24-track digital audio. 
From here on. Avid's line of modular products becomes complex and expensive. Basic 
systems range from $50,000 to over $90,000. 

$14,995 SRP 
Avid Technology 

Metropolitan Technology Park West 
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(508)640-1366 Fax 



Multimedia Software 

Editing and special effects are the major categories in multimedia software. Also, some 
applications, such as Producer Pro and Director, fall into the category of ''multimedia 
authoring tools." They allow you to merge as many different kinds of media as you 
can put into digital form and into your Mac, and then make the entire presentation 
interactive. 



Selected Multimedia Software 



rhe following are the generally recognized software tools for multimedia. 



After Effects 2.0 

After Effects provides an extensive collection of QuickTime editing and special effects. 

It uses a key-frame approach, plus independently controllable multiple layers, to build 
complex images. Fhe number-crunching required to create these effects can take several 
minutes, or several hours, even on a fast Mac, so it is not suitable for fast-turnaround 
production work. 

S1995 SRP 
CoSa 

14 imperial PI., Suite 203 
Providence, R1 02903 
(401)831-2672 Voice 
(401)831-2675 Fax 



Action! 

Streamlined for business users. Action! merges animation, sound, video, text, and graph- 
ics. For those who don't know all the details of multimedia production but need to 
create presentations and demos in a hurry. Action! is a good choice. 

S299 SRP 
Macromedia 
600 Townsend St. 

San Francisco, CA 94103 
(415)252-2000 Voice 
(415)626-0554 Fax 
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Director 3.1.3 

With Director, you can integrate all the media types possible into a finished multimedia 
presentation. Audio, video, computer graphics, 3D renderings, QuickTime movies, and 
text all fit together in perfect synchronization. In addition, you can add buttons and 
scripts to make them interactive. Includes a license-free Player utility which you can 
distribute with your productions. 

600 Fownsend St. 

San Francisco, CA 94103 
(415)252-2000 Voice 
(415)626-0554 Fax 

HyperCard 2.2 

HyperCard, the old standby, has its limitations, but it also has its uses. Color, and 
QuickTime support, along with its easy interactivity make HyperCard a good choice 
for kiosks and in-store demos. Check with your local Apple dealer for pricing and 
availability. 

Producer Pro 

Producer Pro provides the tools for creating interactive multimedia presentations such as 
information kiosks, training materials, and in-store demos. It lets you combine anima- 
tion, video, audio, and graphics, with time-line control over their placement. It also 
facilitates trying out many possible branching paths to improv'e the flow of interactive 
productions. Producer Pro requires at least a 68040-based Mac with 12 MB of RAM. 

$1495 SRP 
Passport Designs 
100 Stone Pine Rd. 

Half Moon Bay, CA 94019 
(415)726-0280 Voice 
(415)726-2254 Fax 

Premiere 3.0 

One of the major multimedia applications. Premiere allows you to combine audio, 
video, animation, scanned images, and computer graphics. Noted for its special effects. 
Premiere offers wipes, dissolves, fades, zooms, and page turns between slides and scenes. 
It works with Photoshop filters, and also allows you to superimpose text, graphics, and 
other video clips. See figure 12.4. 

$695 standard version, $795 Delu.xe CD-ROM Edition SRP 
Adobe Systems 
1585 Charleston Rd. 

PO Box 7900 

Mountain View, C.A 94039 
(415)961-4400 Voice 
(415)961-3769 Fax 



Selected Multimedia Software 



319 




Fig. 12.4 

Premiere 3.0. 

QuickFlix! 

This entry-level QuickTime editor runs on any LC or faster Mac. QuickFlix! offers begin- 
ners an easy way to digitize and edit sound and video, add special effects, and create 
titles. See figure 12.5. 

$149 SRP 
Videofusion 

1722 Indian Wood Circle, Suite H 
Maumee, OH 43537 
(419)891-1090 Voice 
(419)891-9673 Fax 

VideoFusion 

VideoFusion brings extensive QuickTime editing and special effects capabilities to the 
desktop. Transitions, blending and colorizing, perspective transformations, dynamic 
morphing, flex warping, time-varying filters, color cycling, and overlay (both graphics 
and video) are among its numerous features. See figure 12.6. 

$649 SRP 
Videofusion 

1722 Indian Wood Circle, Suite H 
Maumee, OH 43537 
(419)891-1090 Voice 
(419)891-9673 Fax 
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Fig. 12.5 

Quickriix! 



Fig. 12.6 

Video Fusion. 

VideoMaker+ 

VideoMaker+ is the software for creating overlay effects with Fruevision's NuVista+ 
capture card. It uses an on-screen Y-biir video switcher so old hands feel at home. 
Chromakey, color key, luminance key, video input switching, and overlay keying are 
among its capabilities. 
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S295 SRP 
Truevision 

7340 Shadeland Station 
Indianapolis, IN 46256 
(317)841-0332 Voice 
(317)576-7768 Fax 

VideoScript 

VidcoScript works with Truevision's NuVista+ card to create transition effects at 16-bit/ 
pixel resolution. The library of 28 transition effects includes dissolves, wipes, fades, 
blends, pushes, and reveals. You can overlay text over live video and blend computer 
graphics with live video using the full range of transparency percentages. 

$195 SRP 
Truevision 
(see above) 
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VideoShop 2.0 

VideoShop offers a wide range of frame-accurate editing functions and over 200 special 
effects for QuickTime movies. It supports third-party capture boards and digital audio, 
and converts PICT, PICS, Photo CD, AIFF, Text, and Audio CD files into QuickTime format. 

$499 SRP 
Avid Fechnology 

Metropolitan Technology Park West 
One Park West 
Tewksbury, MA 01876 
(508)640-6789 Voice 
(508)640-1366 Fax 

VideoToolkit 2.0 

VideoToolkit solves the problem of operating a group of camcorders and VCRs during 
video editing. It can control them through their infrared remote control inputs (and 
includes an infrared transmitter). It also can operate decks equipped with serial ports 
(such as the Sony Vdeck). The editing/logging software simplifies the assembly of home 
videos from multiple sources. With a capture card it does the same for QuickTime 
movies. See figure 12.7. 

$279 SRP 
Abbate Video 
14 Ross Ave., 3rd Floor 
Millis, MA 02054 
(508)376-3712 Voice 
(508)376-3714 Fax 
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Multimedia Equipment 




Fig. 12.7 

Video Toolkit 2.0. 



Chapter 1 3 

Voice Recognition Devices 
and AV Macs 

by Ken Grey 



II 



Apple's Audio/Video or AV Macintosh models set a high mark for the integration of 
computing with sound, video, voice recognition, and related technologies that are 
capable of exotic telephone duties and teleconferencing (see figs. 13.1 and 13.2). Histor>' 
may mark them as the first commercially available, low-cost computers that began inte- 
grating other home, office, and creative technologies as standard features. 




Fig. 13.1 

The Apple 840AV Mac. 
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Fig. 13.2 

The Apple 660AV Mac. 

Aside from their status as the most fully featured Macs, the Centris/Quadra 660AV and 
the Quadra 840AV CPU speeds are the fastest available of all pre-PowerPC Macs; users 
not interested in the more esoteric of the new technologies can still do their standard 
Mac chores in the quickest fashion possible. The following table gives the processor 
speed of both the CPU and the separate real-time processor bus unique to the AV Macs. 



Table 13.1 660AV and 840AV Processor Speed 



660AV 840AV 

Processor Speed: 25 MHz 68040 40 MHz 68040 

AV Processor Speed: 55 MHz AT&T 3210 66 MHz AT&T 321 0 



Technical Terms 

The following terms will help you to understand the new technologies found on the AV 
Macs and elucidate confusing terms in regard to their capabilities. 

AV 

Audio/Video, or Audio/Visual. 

CPU 

Central Processing Unit, or main chip found on the computers processor. In the case of 
AV Macs, the 68040 and the PowerPC 601 are the CPU. 







Technical Terms 



RISC 

Or Reduced Instruction Set Computer. Power Macs use a RISC chip for the CPU, which 
can execute far faster than the standard CISC (Complex Instruction Set Computer) chip 
found on pre-Power Macs. 

Interlaced and Noninterlaced 

In reference to the display method used by the monitor, Interlaced is used on NTSC 
monitors (televisions and standard television technology^ and writes 60 separate ''fields'' 
per second to the screen in an odd/even sequence; each field contains the odd (followed 
by the even) lines, which, when combined, make a full frame. Noninterlaced displays 
found on computers and computer-related devices display 30 full-sized frames per 
second. 

Telephony 

The overall telephone features that a computer can enhance or manipulate. 

Multi-Processing 

Technology utilized by AV Macs to process events apart from the main CPU chip; in the 
case of AVs, Apple has used a chipset from AT&T and another from Philips electronics to 
process speech, video, and telephone. 

DSP 

Digital Signal Processor chipset that can process incoming signais in real time apart from 
the AV's on-board CPU. 

Real-Time Processing 

As it happens. A processor such as the DSP mentioned earlier that processes in real time 
can effectively perform an operation with no waiting involved. 

Sync 

Or Synchronize. Describes a device's ability to conform to an incoming signal and pro- 
cess it correctly. 

PlainTalk 

Apple technology that was written to understand speech as an input device. Will per- 
form functions based on speech, i.e. saying "Open" will execute a macro that goes to 
the file menu and pulls down "Open" for you instead of you having to use a mouse or 
keyboard command equivalent. 

TTS 

Or "Te.xt-to-Speech" translation. TVS functions on the AVs have the ability to vocalize 
written text through the Mac speaker. 

Sample 

A digitized sound sampled with an analog to digital converter device such as that found 
on-board the AV Macs. 
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SR 

Or Speech Recognition technology found on the AV Macs. 

Macro 

A short execution script triggered by an input function; i.e. speech recognition. 

Special Capabilities of the AV Macs 

'I'he AV (Audio-Video) line of Macs — the Quadra 660AV; Quadra 840AV, and Power Macs 
with the AV option installed — are unique multi-processing Macs built for futuristic me- 
dia applications. Each have on-board processors apart from the CPU that can actually 
work simultaneously but individually from the main processor; we can say that the AV 
Macs are the first to be truly multitasking. AVs were built to handle real time informa- 
tion — sound, video, speech, and telephone data, without robbing the CPU of its duties. 
Industry insiders say that it is only a matter of time before all Macs have some kind of 
AV processing on-board. 

DSP Overview 

Apart from the fastest non-RISC processor (RISC, or Reduced Instruction Set Computer 
used on PowerPC Macs), the AV Mac's real power lies in the on-board AT&T 3210 DSP 
(Digital Signal Processor) chip, which can crunch data in real time apart from the Mac's 
own CPU. I he DSP chip can process separately because it runs its own operating sys- 
tem — the Apple Real Time Architecture (ARTA). Fhe digital signal processor on-board the 
AVs is the same chip featured on most third-party 16-bit-capable NuBus boards that per- 
form CD-quality audio recording and editing and adequate video capture. 

CD-Quality Audio 

Gone are the days when performing 16-bit, CD-quality sound editing required expensive 
boards and proprietary software. Professional-quality music editing is one of the standard 
capabilities offered by the AT&T chip on the AVs. All you need to do is pick the right 
software and plug an audio source into the microphone jack on the back of the Mac. 
Check out Alaska Software's DigiTrax (1-800-500-3320). 

One of the first digital audio software programs to offer full AV support, DigiTrax does a 
great job of working with sound in six tracks, each with up to a 48 KHz band with 16-bit 
audio quality — using just the AV on-board DSP chip. (Digitrax also works with add-in 
boards that feature the AT&T chip, such as the Spectral Innovations NuMedia card.) 
DigiTrax and other software such as OSC's Deck software can perform visual waveform 
editing, cut, copy, and paste, and rudimentary effects — all in real time — all without an 
add-on board when running on an AV Mac. QuickTime movies can be synced to auto- 
matically "chase" the audio tracks to perform soundtrack editing for video, and the au- 
dio track of the imported QuickTime file can be used, edited, or thrown away. 
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Though Digitrax and Deck are serious, professional features of the AVs, the problem of 
necessary storage capability comes into question when you realize that it may take up to 
30 MB a minute for six tracks of high-quality audio. Although this is miniscule compared 
to what video requires, it's a serious consideration for starving musicians hoping to pick 
up a budget audio editing system. With most multimedia applications, too much 
memory or storage is never a problem. 



PlainTalk 

In the span of 20 years, commercially available computers have gone from being calcula- 
tors to actually talking with us, and working with our voice commands, as in the case of 
the Macintosh AV computers. Computing will never be the same. 



Apple's PlainTalk works using two components: TTS, or Text-To-Speech, which vocalizes 
your written documents back to you; and SR, or Speech Recognition, which allows vocal 
control of user-defined Mac functions through voice-activated scripts. 



Text-To-Speech. TTS, or Text-To-Speech, is relatively straightforward and has been seen 
in other Mac Software for several years in less polished forms such as Talking Moose and 
other utilities that can read your ty^ping back to you. The AV series DSP architecture isn't 
necessaty to run TTS. The practical applications of TTS— for example, tackling most spell- 
ing, spacing and meter — are amusing but are outweighed by RAM requirements. The 
voice samples alone take up 5 MB by themselves; the extension itself is another full 
megabyte. Because TTS only works through the latest versions of Teachtext, users in 
short supply of RAM will simply not load it. Some high-tech users may find it useful as a 
proofreading tool; low-tech writers will stick to the standard and cheaper red-pen 
method. 



Speech Recognition (SR). PlainTalk's SR module is where the real gawking begins. 
People see you talking to your Mac, and it talks back to you, based on voice commands. 
Unlike TFS, Speech Recognition can take place only on an AV-equipped Mac. It's written 
so that users can speak in conversational tones rather than unnatural vocalization filled 
with strange pauses to allow the computer to catch up. 



As good as this software is, consistent and accurate recognition is rare with Apple's uni- 
directional PlainTalk Microphone, which is included with the AVs. Power users will find 
better microphones, such as the JABRA EarPHONE (619-622-0764). The JABRA 
EarPHONE actually works with the resonance of the speaker's head instead of projected 
sound waves, which can be fouled with crosstalk and other noises in the room. As the 
speaker talks, the skull around the mouth resonates and the Jabra device actually senses 
these vibrations — which probably makes it the most space-age of input devices yet de- 
vised for the Mac. The Jabra EarPHONE is the only product Apple endorsed as an up- 
grade for their own microphone (see fig. 13.3). 
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Fig. 13.3 

Jabra EarPHONlv. 

The EarPHONE supports other functions that are AV-capable, such as telephony. The 
Jabra EarPHONE can be used as a phone receiver and voice input system, as well as a 
voice-activated speed dialer that allows 20 previously stored phone numbers to be acti- 
vated when you say the password associated with each. 

When the PlainTalk SR module hears the command Quit, Find, Cut, and so on, it sends 
a message to begin a macro, or script, that executes the command. Both the native 
AppleScript/AppleEvents and the latest incarnations of QuicKeys"^^ can handle the execu- 
tion and scripting duties. 

For more than the simple menu commands, Apple has included a Speech Macro Editor 
into the SR module that can be fruitful but frustrating. Although the Speech Macro Edi- 
tor can perform intricate stringed executions, it's closer to writing programming code 
than writing a QuicKeys Macro. For this reason, Apple included a folder of Speakable 
Items to the Apple menu, which has 16 on-board operations, such as Print, Open, and so 
on. Apple recommends keeping the total number of commands under 30; after 30 com- 
mands, speech recognition begins slowing down. 

Video Capture 

Another first for the AV Macs is the ability to capture video without additional hardware. 
Another new chip on-board the AV Mac handles the video in and out chores. (This same 
chip is found on the popular VideoSpigot board from SuperMac.) The Macintosh AVs 
have both RCA and S-Video inputs on them, which cover most of the output capabilities 
of consumer cameras and VCRs. However, any pro-level input would be wasted on the 
AV's on-board video capabilities. 
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Although it's amazing for a computer to have video at all, the professional video com- 
munity will not make much use of the AV's on-board video. Don't be confused by 
Apple's claim of "full motion video" for the AVs. Although it will transfer incoming 
video signals directly to the Mac's monitor, an amazing trick in and of itself, capturing 
video is another story altogether. Full-screen/full-motion/full-color video capture and 
output takes more than just a chip. Enormously enhanced throughput capabilities are 
required, along with extremely fast hard disks, accelerated SCSI, disk arrays, and ad- 
vanced hardware compression. Now Apple just started marketing a professional solution 
that uses video capture hardware from Radius on a non-AV Quadra 950. 



But it is a good start. Apple's own built-in Touchstone technology can input and display 
"flicker-free" video. Touchstone is built around a convolution algorithm, which creates 
an interlaced signal like those found on standard televisions and video equipment. This 
interlaced signal is created from a non-interlaced signal, such as those generated by the 
Mac and other computers, staying within the rules of the older interlaced technology 
and avoiding the annoying flicker created by one-pixel lines or contrasting colors. 
Touchstone is also licensed by Radius Co. for its VideoVision line of display/capture 
boards. 




The software interface Apple supplies to utilize the video capture ability on the AVs is 
called FusionRecorder — an OEM bundle from VideoFusion Inc. This bundled application 
can also be used as a front end for audio capture. FusionRecorder is nothing more than a 
floating window with a record and a stop button on it. Any Quicktime-capable applica- 
tion can make use of the clips after you've captured them. 

Another interesting piece of softw^are that utilizes the on-board video capabilities is 
a bundled application called ESoF2F, from an English company called The Electronic 
Studio. ESoF2F allows AV owners who attach a video camera the ability to perform 
videoconferencing over a netw^ork — preferably a high-speed EtherNet network. 

ESoF2F also supports AppleTalk and even the rare but extremely fast ISDN line. Of 
course, someone needs to be equipped with the same equipment on the other end, but 
the cash outlay for this kind of system is ver>^ low compared to existing solutions that 
may run more than $3,000-5,000 for hardware. High-speed networks are preferable 
because the rate of transfer directly correlates to the quality of the video sent. At best, it 
will match the playback quality of the AV itself; however, at worst case, video rates can 
go as low as several minutes per frame with tinny 4-bit noncontiguous sound. 



GeoPort 

Because the DSP chip on the AV is made to support a continuous stream of incoming 
data from your mouth, network, or tape deck, it's natural that Apple would develop a 
way to use it for telephone duties. Apple's latest technology gambit, found only on the 
AV Macs, is called GeoPort; it is meant to make your phone just another part of the Mac 
(see figure 13.4). 
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Fig. 13.4 

Apple GeoPort Telecom Adapter. 

The actual GeoPort is an input that closely resembles a basic serial port; however, it has 
the important addition of another pin that carries power to an external converter box 
sold by Apple. This box handles the incoming and outgoing phone signals. 

To plug into GeoPort, Apple came up with something called the GeoPort Telecom Adapter 
or Phone Pod, which looks similar to an ADB mouse with incoming and outgoing phone 
jacks on the back. The Phone Pod, basically an analog-to-digital converter (and vice 
versa), allows the AV Macs to perform fax/modem duties in and out at a respectable 9600 
baud rate. It can be set even higher reliably, although Apple doesn't recommend it. The 
modem works just like any regular serial modem, and uses Apple's Express Fax/Modem 
software as its front end. 

Apple hopes that the third-party market will catch on for more GeoPort-related products 
that can synchronize to different phone protocols, higher modem speeds, and esoteric 
telephony such as advanced voice mail routing. So far, the market has been slow to re- 
spond. 

The bundled ApplePhone softw^are makes good use of the Phone Pod right out of the 
box and turns your AV into a capable phone-answering machine and speakerphone. 
ApplePhone is pure Macintosh — easy to use, with a large and colorful operation screen 
sporting the same buttons found on any real phone and answering machine, right down 
to the blinking red lights and the volume controls for recording and playing messages. 

AV Monitor 

Apple's AudioVision 14 monitor is another ambitious landmark. It's probably the most 
feature-laden monitor ever sold by a computer company — and probably any monitor 
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maker as well. The AudioVision 14-inch monitor (also covered in Chapter 1 , "Moni- 
tors,") features the industry standard Sony T rinitron monitor, which is tack sharp but 
perhaps a bit small for multimedia work. 



Users can now plug keyboards and mice into the monitor by way of the on-board ADB 
port, and can put the CPU in another room if desired. The monitor also features on- 
board S-Video in (higher quality video that separates the luminance and chrominance 
signals for a sharper picture), and stereo audio RCA in and out. The AudioVision monitor 
has an integrated cable "snake" that starts with an IDC connector (Integrated Desktop 
Connector) that carries the audio, video, and ADB signals to the Mac as one cable, and 
then splits into its various cable ends when reaching the Mac. 



The .AudioVision's on-board speaker system is also groundbreaking. Dual 2.5-inch 
midrange/tweeters set up to make the stereo image "sweet spot" right where the Mac 
user is supposed to be — between 17 and 24 inches from the center of the screen. A bass 
reflex system is also on board, giving the speakers a richer-than-expected clarity and 
depth. Apple also built into the AudioVision an active equalization circuitry that con- 
tours the bass and treble frequencies based on volume. 




The unidirectional Microphone, set into the top center of the frame above the screen, 
can work as a receiver for the speakerphone if a GeoPort Telecom Adapter is installed, 
or requires other mike duties. Finally, the buttons on the front panel allow easy access 
to brightness, contrast, mute microphone on/off, and volume controls. 



It's not hard to think that the Apple design engineers took a hard look at the NeXT Com- 
puter Company's monitor when conceiving the AudioVision 14-inch. With its integrated 
cabling, sharp picture and space-age, ergonomic design, the NeXT monitor, which is 
almost seven years old, still stands as one of the finest designs yet seen for any computer 
monitor and was ahead of its time. 
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Chapter 1 4 

NuBus and PDS Slots 

by feffRoback 



Despite the amazing range of activities you can perform with a Macintosh, some tasks 
require additional hardware. While the early Macintosh unodels, by design, provided 
little in the way of expandability, most recent Macintosh models include PDS or NuBus 
slots that provide great expandability. 



Technical Terms 

Of all the methods of expanding a Macintosh, NuBus and PDS slots are probably the 
most difficult to understand. Therefore, before delving into the world of NuBus and PDS 
slots, it is important to understand some of the language surrounding this technology. 

NuBus 

NuBus is the most common type of expansion slot used on the Mac. Because NuBus 
cards use a standard set of commands to communicate with the computer, NuBus cards 
generally work in any Macintosh model that has a NuBus slot. 



PDS 

PDS is an alternative form of expansion slot available in many Macs. PDS cards connect 
directly to the CPU in the Mac they are attached to, instead of issuing a standard set of 
commands though a standard interface as does the NuBus. Because of this direct connec- 
tion, PDS cards must be designed for the Mac they are used on. 




NuBus 90 

NuBus '90 is an upwardly compatible redesign of the NuBus interface. Increased speed 
and more versatile power handling are some of NuBus '90s many new features. 



PCI 

PCI is an open standard for expansion cards jointly developed by over 150 companies. 
The PCI standard is becoming very popular on Intel (x86) platforms because it offers 
very high speeds (greater than NuBus or NuBus '90) with low power requirements. 
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Understanding NuBus and PDS 

NuBus and PDS cards enable you to expand your Macintosh by adding features that your 
built-in hardware cannot support. Common uses for PDS and NuBus cards include high 
performance SCSI, additional network connections, complex video display and digitiza- 
tion, and performance acceleration. 

While both NuBus and PDS are similar in concept — a slot in which you place a card to 
add features — NuBus cards talk to the computer via a well-defined and standardized 
pathway, while PDS cards operate by integrating themselves directly into the processor's 
operations. Because PDS cards are forced to operate within the architecture of the proces- 
sor to which they are attached, a different type of PDS card is required for each 
Macintosh, and they cannot engage in as wide a range of applications as can NuBus 
cards. 

Each Macintosh model has differing configurations of NuBus and PDS slots. The NuBus 
interface is generally used in larger, more powerful computers, while the PDS is used 
most often in compact, low power models. The Macintosh SE, SE/30, and Color Classic 
have only a PDS slot. The Macintosh II, IIx, Ilex and Ilci only have NuBus slots. The 
Macintosh Ilsi, Ilfx, Quadra/Centris 610 and 650, Quadra 700, 800, 900, and 950 feature 
both PDS and NuBus slots. The Macintosh Classic, Classic II, and PowerBook computers 
include neither NuBus nor PDS expansion. See chapters 1 and 2 ("Macs of the Past" and 
"Macs of Today") for details about the exact slot configurations of each Mac. 

History of Macintosh Expansion 

Early Macintosh computers offered little in the way of hardware expansion. The 128K 
and 512K Macintosh models offered expansion only through two slow serial ports, the 
modem and printer ports. With the introduction of the Macintosh Plus, the use of the 
SCSI bus was introduced. While the SCSI bus provided much faster communication than 
the serial ports, it wasn't nearly powerful enough to satisfy the demanding needs of high 
performance network and video expansion. 

In 1987, Apple released the first Macintosh computers that enabled internal expansion. 
The Macintosh SE featured a PDS, allowing direct connection to the microprocessor. The 
Macintosh II computer made use of a new industry standard, NuBus, to provide six versa- 
tile expansion slots. Since 1987, PDS or NuBus slots have appeared in nearly every 
Macintosh. 

NuBus 

The NuBus standard was developed by Texas Instruments and customized by Apple for 
use in Macintosh computers. NuBus provides general purpose, high-speed communica- 
tion with the computer, allowing for the addition of various peripherals. 

The major advantage of NuBus is its standard design and interface (see fig. 14.1). This 
standardization enables NuBus cards to work across multiple Macintosh models and 
enables your Mac to negotiate the technical needs of the cards, thus removing the need 
to set large numbers of jumper switches on the card during installation. 
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Fig. 14.1 

NuBus cards use the Euro-DIN 96-pin connector. 
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Standard NuBus. Fhe standard NuBus card talks to the computer by using a processor- 
independent N 32-l)it-vvide pathway. AH NuBus cards use Euro-DIN 96-pin connectors, 
IEEE 1196 standard. The patent for NuBus is owned by its designer, Texas Instruments. 

NuBus '90. In 1989, Apple and several other vendors began to expand the NuBus stan- 
dard. The upgraded standard is known as NuBus '90. Features of the new standard in- 
clude faster transfers between the computer and cards, power to cards when the machine 
is off, and compatibility with existing NuBus cards. 

Partial implementations of NuBus '90 were seen in Macintoshes starting with the Quadra 
900. Complete implementation began appearing with the Power Macintosh computers. 

NuBus and Power Macintosh. According to Apple, the performance of NuBus on the 
Power Macintosh computers is better than NuBus performance on any other Macintosh 
except the Quadra 840AV. NuBus performance on the Quadra 840AV is approximately 
equal to NuBus performance on a Power Macintosh. While most existing NuBus cards 
work unchanged in a Power Mac, existing cards that depend upon certain features of the 
68000 processor family need updated drivers to operate correctly. 



Note 



PDS cards designed for previous Macintosh models do not work in Power Macs because of their 
processor dependence. 



PDS 

PDS is an alternate form of expansion slot available in many Macs. PDS slots are typically 
used in the more compact Mac models, such as the Classic line. Rather than issue a stan- 
dard set of commands through a standard interface like NuBus does, PDS cards connect 
directly to the CPU in the Mac to which they are attached. Because of this direct connec- 
tion, PDS cards must be designed for the Mac with which they will be used. 



Caution 



Even though some Macintosh computers have the same physical connectors, they are not the 
same electronically. Make sure you check with your card's manufacturer before installing a PDS. 
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68000 and 68020 PDS 

A similar PDS interface is used on the Macintosh SE, Macintosh Portable, and Macintosh 
LC. These three models use a 96-pin connector for PDS cards that is physically identical, 
but is not electrically identical. Because of the electrical differences, PDS cards for these 
three Macintosh models are not interchangeable. 

68030 PDS 

The SE/30, llfx and Ilsi all use 120-pin connectors for the PDS (see fig. 14.2). The elec- 
tronic configurations of these cards have some electrical compatibility, but some signals 
are still specific to each computer. Check with the manufacturer of each card before 
assuming compatibility. 

rhe 68030 PDS in the LC II and the LC 111 uses the same 96-pin connector which the 
68020 LC uses. The PDSs among all three LC models are electrically and physically iden- 
tical. 

68040 PDS 

rhe non-AV Quadra and Centris computers use an 040 PDS which uses a 140-pin con- 
nector. Because the 040 PDS has a different physical and electrical arrangement than 
previous cards, it isn't compatible with non-Quadra/Centris models. 



Note 



The AV Macintosh models (Centris/Quadra 660AV/840AV) do not have PDS connectors. 



Installing NuBus & PDS cards 

Because NuBus cards are installed inside your Macintosh, all standard precautions about 
opening the case apply. Make sure you carefully read and understand chapter 34, "Hard- 
ware Troubleshooting," before opening your Macintosh to install a NuBus or PDS card. 



After you've opened the case, install the NuBus or PDS card by gently seating the card 
into its socket. If your card has an external jack (such as a network connection), remove 
the cover plate on the back of your Mac. 




The Future 

While NuBus has proven to be a reliable and useful addition to the Macintosh, the 
emerging PCI (Peripheral Component Interconnect) standard has caught the attention of 
Apple. PCI features higher speeds and lower electrical requirements than NuBus and is 
fast becoming the standard in the Intel (x86) based computers. 

Apple has announced plans to include PCI bus slots in future Macintosh models. How- 
ever, because of the large number of Macs with NuBus slots and the large number of 
NuBus cards available, NuBus will probably remain in use for quite some time. 
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Fig. 14.2 

The 68030 PDS uses a Euro-DIN 120-pin connector. 



Chapter 1 5 

Modems 

by Jeff Roback 



Modems allow computers to talk over phone lines by converting the computer's digital 
signals to analog signals that can be transmitted over the analog telephone lines. Adding 
a modem to your computer gives you access to a vast amount of information. Airline 
schedules, magazines, your office's E-mail system, and even matchmaking databases can 
suddenly be at your fingertips from anywhere in the world. 

Macintosh modems consist of a small device which sits outside or (if you have a 
PowerBook) inside your computer. The key differences between modems are how fast 
they communicate, the software which runs them, and how they connect to your 
computer. 



Technical Terms 

Because modems transmit information, most of the technical terms involving modems 
describe ways of collecting, transmitting, and receiving data. 



BPS (bits per second) 

Because the whole point of a modem is to send information, the speed at which your 
modem communicates determines how much you can get done and how quickly. The 
rate at which the modem's speed is measured is bps: bits per second (the number of Os 
and Is that go across the phone line per second). 




In real world terms, a lOOK spreadsheet file would take about seven minutes to send at 
2,400 bps, but at 14,400 bps the same file could be sent in one minute. Because most on- 
line services charge by the minute (and your local phone company certainly does), a 
faster modem can help cut down on your on-line bills. 



Note 



The term "baud" used to be used to describe modem speed, but for technical reasons is no longer 
accurate. Use "bps" to describe modem speed. 
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On-Line/Offf-Line 

The term on-line refers to the state of your modem once it's connected to another mo- 
dem. Off-line is the state of your modem when it's not connected to another computer. 

Modulation Protocols 

The speed at which your modem can communicate is described by modniation protocols. 
Some protocols arc designed by specific modem manufacturers, while others are an in- 
dustry standard and compatible across modems. See table 15.1 for an overview of the 
most common modulation protocols. 



Table 15.1 Modulation Protocols 


Protocol 


Speed 


Comments 


Bell 103 


300 bps 


U.S. standard 


Bell212A 


1,200 bps 


U.S. standard 


V.22 


1,200 bps 


Standard outside U.S. 


V.22 bis 


2,400 bps 


International standard 


V.32 


9,600 & 4,800 bps 


International standard 


V.32 bis 


1 4,400 bps 


International standard 


U.S. Robotics HST 


9,600/14,400/16,800 


U.S. Robotics modems only 


Telebit PEP 


14,400 


Telebit modems only 


Hayes Express 96 


9,600 


Hayes modems only 


V.fast/V.terboA/.34 


19,200-24,000 bps 


Proprietary/not yet finalized 



Error Correction 

Error correction insures that random static on the telephone line doesn't interfere with 
your communications. The correction circuits constantly monitor your communications 
looking for errors. When these circuits detect an error in transmission, they ask the re- 
mote modem to resend information. 

The type of correction a modem supports is described by its correction protocols. See 
table 15.2 for a description of error correction protocols. 



Table 15.2 Error Correction Protocols 


Protocol 


Comments 


MNP 4 


Basic error control 


V.42 


More advanced error control (includes MNP 4) 


MNP 10 


Designed for cellular modems 



u 



Data Compression 

Data compression allows a modem to compress the data going through the modem in a 
manner similar to compression utilities used with a hard disk. This effectively speeds up 
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transmission of data, by reducing the amount of Is and Os your computer actually has to 
send for a given file. Note that the use of data compression protocols requires use of error 
correction protocols. 

The types of compression a modem supports are described by its compression protocols. 
See table 15.3 for an overview of compression protocols. 



Table 15.3 Data Compression Protocols 


Protocol 


Comments 


MNP 5 


max. compression 2:1. (requires MNP 4) 


CCITT V.42bis 


max. compression 4:1. (requires V.42) 



Negotiation 

I'wo modems can only talk to each other using speed, correction, and compression pro- 
tocols that they share. Immediately upon connection, modems "negotiate'' with each 
other to determine the highest speed and best error correction and compression proto- 
cols that they share. 



Tip 



If you have trouble getting your modem to connect with a particular remote modem, check your 
modem manual for ways to disable auto-negotiation and to force a particular speed and/or correc- 
tion protocol that you know both sides share. 



AT commands 

Modems speak to your computer using their own language. The words in this language 
are based on the "Hayes standard" which consists of lines of commands which begin 
with the letters AT (for attention). While basic commands are standard across modems 
(see table 15.4), more advanced commands such as error control, data compression, and 
selection of high speeds are specific to each manufacturer. Check your modem manuals 
for details about your modem's special commands. 



Many manufacturers provide a list of the proper commands to use with various software packages. 
Check your modem documentation for details. 
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Table 15.4 Basic AT Commands 


Command 


Function 


Comments 


A 


Answer phone 




DT n 


Tone Dial 


n = number to dial, use commas for pauses 


DP n 


Pulse Dial 


n = number to dial, use commas for pauses 


Hn 


Hook 


H0 hangs up, H1 answers phone 


Mn 


Speaker 


M0 turns off, M1 turns on 


Z 


Reset 


Sets modem to power-on settings 


+++ 


Command 


Returns modem to command state 


0 


On-Line 


Returns to on-line (opposite of +++) 


S0= n 


Answer Rings 


Sets ring # to answer phone 


S7= n 


Wait time 


Time to wait for remote modem 



Preface each command with AT. 

You may combine multiple commatuh into one command (e.g., AT W0 DT 1234). For Example, to disable 
call waiting, preface the number you're dialing with *70, (e.g., ATDT *70, 555-1212). 



Fortunately, most modem software can either automatically sense the type of modem 
you have or will ask you what model of modem and can then provide the necessary AT 
commands automatically. 

Transfer Protocols 

File transfer protocols insure reliability and maximize transmission speed. Older Proto- 
cols send text files at full speed ignoring errors. Newer protocols handle error correction, 
and allow you to specify multiple files to be sent or received in a given session. The addi- 
tion of MacBiuary to any protocol allows Mac specific file information (such as icons) to 
be transmitted. See table 15.5. 

If you've got an error correcting modem and the computer you're calling supports it, 
ZMODEM is the protocol of choice. Zmodem's ability to resume interrupted transfers is 
priceless. If ZMODEM isn't available, try YMODEM-G. If you don't have an error correct- 
ing modem, use YMODEM or XMODEM-IK. 



Table 15.5 File Transfer Protocols 


Protocol 


Speed 


Error Correction 


Comments 


ASCII 


Fast 


None 


Text only 


XMODEM 


Slow 


Simple Checksum 


Most widely used 


XMODEM-IK 


Medium 


CRC 


Sometimes called YMODEM 


YMODEM 


Medium 


CRC 


XMODEM-1 X with batch transfer 


YMODEM-G 


Fast 


none 


Use only with error correcting 
modem 


ZMODEM 


Fast 


none 


Use only with error correcting 
modem. Allows canceled 
download to be restarted. 
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Hardware Handshaking 

Modems use a process called Flow control to control the speed at which your Mac sends 
out data. Because Macs can send information faster than the modem can transmit it, 
flow control prevents loss of data. 

Older, slower modems used special characters to tell the computer to stop and resume 
transmissions, but today's 9,600 and 14,400 modems need to do this using special wires 
within the modem cable. To allow your computer and modem to initiate this type of 
intimate conversation, the cable which connects your Mac to your computer must be a 
hardware handshaking cable. Most high speed modem packages include a hardware hand- 
shaking cable, but if your package doesn't mention this specifically, check with your 
manufacturer. 



Understanding Modems 

Computers talk using binary language — Is and Os. Unfortunately, telephone lines trans- 
mit data by using analog signals. Thus, to allow computers to talk over phone lines, a 
modem needs to convert the digital signals to something that can be transferred over an 
analog phone line. 



Brief History 

The first commonly used modems, known as acoustic modems, used a very direct ap- 
proach to connecting computers to the telephone. First, you'd use your normal tele- 
phone to dial the computer you wanted to talk to. Next, you'd wait for a high pitched 
tone (similar to a fax machine's tone), at w^hich point you'd insert the phone into suc- 
tion cups designed to hold the headset (these modems are fairly visual and are often used 
in movies and television). These modems were limited in the quality, and therefore 
speed, of connection. 



The next step in the evolution of modems was direct connect modems. These plug di- 
rectly into your telephone line, allowing you to be free of room noise and allowing the 
modem to dial for you. As technology improved, modems (as with all computers) were 
able to provide faster communication at a lower price. While today's modems seem in- 
credibly fast by the standards of five years ago, the same will undoubtedly be true in 
another few years. 




Tip 



Now that people on the move with PowerBooks need to stay connected, acoustic couplers are 
used to connect direct connect modems to the phone line in a manner similar to the way acoustic 
modems were used. 



Choosing Your Modem. When choosing a modem, you will find that modem prices 
increase proportionally to the speed at w^hich they transmit. Within each class of 
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modem, features such as bundled software and cables distinguish the individual 
modems. 

Generally, the modems with faster protocols include support for all the slower protocols. 
By picking a fast modem, you're generally assured of being able to connect to older mo- 
dems (albeit at slower speeds). It is best to buy the fastest possible modem you can afford 
because modem technology moves so quickly that if you buy a low-end modem, you'll 
quickly be behind the rest of the industry. 

After choosing the speed, you need to decide about error correction and/or compression. 
Brror correction can be quite helpful, particularly if you have noisy phone lines. Data 
compression isn't as important, particularly if you will use the modem mostly with com- 
mercial services such as CompuServe or America On-line because most files available on 
these services are already compressed. If you're using the modem to dial into your office 
network (see chapter 17, "LocalTalk & EtherNet Networks," for more details about Apple 
Remote Access), compression isn't an issue at all because the remote access software 
turns off error compression and error correction. 

Modem manufacturers often advertise their modems as having speeds of 38,400 or 
57,600 bps. These speeds, however, assume ideal compression conditions and don't accu- 
rately represent the actual speed of the modem. The speed is usually reduced by line 
noise or files that don't compress well. Use the protocols listed earlier for the most accu- 
rate speed comparisons. 

Connecting to the Telephone Line 

Modems connect to the phone line using a standard modular phone cord, similar to the 
way an answering machine is connected. 



Caution 



Modems require an ANALOG telephone line. If your telephone has more than two telephone lines, 
conferencing, or any other PBX-type features, It's likely that you have a DIGITAL telephone line. 
Check with your telephone department if you're not sure — plugging a modem into a digital phone 
jack can destroy it. 

Fortunately, several companies make digital to analog converters to allow you to hook up a mo- 
dem to a digital phone line. Ask your modem vendor for details. 



Going On-line 

Commercial on-line services are nation-wide computer networks that allow you to ex- 
change messages and files with other computer users around the world. They have dial 
in numbers local to most major cities, and charge you one-time sign-up fees plus an 
hourly fee for the amount of time spent on-line. 
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Private on-line services are set up by individuals, users groups, or companies either for 
recreation or profit. They consist of a single computer system, with telephone numbers 
in the area in which the system is located. While these types of services have a smaller 
number of callers and available files, they are often free. 

The Future 

As technology advances, modems and telecommunications will no doubt benefit. As of 
this writing, the V.Fast standard (probably to be named V.34) is about to be finalized, 
making 24,000 bps communication commonplace. In addition, as ISDN (digital net- 
works) become more common, the need for modems may disappear entirely. 

External Modems 

External modems are separate units that connect to your Mac's modem port via a special 
cable provided with the modem (see fig. 15.1). If your modem didn't come with a Mac 
cable, check with any of the big Mac mail-order houses to order one. 




Fig. 15.1 

An e.xternal modem connects to your Macintosh via the serial port using a special cable. 
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Note 



All modem cables are not created equall Most Macs can send data faster than the modem Is able 
to accept. To deal with this, the modem has a buffer (similar to your computer's RAM) that stores 
the data when the modem can't send it out fast enough. 

When the modem buffer is full (perhaps because the error correction circuits had to resend some- 
thing several times), the modem needs a way to tell the computer to slow down. This Is called flow 
control. 

Older, slower modems were able to do this by using software, but today's 9,600 and 14,400 
modems do this by connecting to your Macintosh with a special type of modem cable known as a 
hardware handshaking cable. If the cable that came with your modem isn't a hardware handshak- 
ing cable (it should specify), get one. It could save you hours of frustration. 



PowerBook Modems 

Standard PowerBook modems are nearly identical to external modems; they're just lots 
smaller and lack the speaker and l.KDs normally found on the external models. 

Apple's Pow'erBook modems, known as the express modems, are somewhat different than 
standard modems. The express modems force the com|Miter do to some of the {processing 
work normally done by the modem hardware. The advantage of this setup is that the 
modem hardware is less complex, resulting in a lower priced modem. The drawback of 
this setup is that the maximum speed of the modem is somewhat reduced, and some 
software doesn't work properly because the modem isn't behaving quite as expected. As 
with all tradeoffs, each user must decide if the price savings outweigh the drawbacks in 
compatibility and speed. 

Installation 

PowerBook modems connect to the Mac directly, by getting installed inside the 
PowerBook's case (sec fig. 15.2). Installing a modem into a PowerBook is a fairly straight- 
forward process. Once you've got the PowerBook case open, the modem simply plugs 
into the specially designed modem connector located near the back panel (see fig. 15.3). 



Caution 



While most PowerBook modems come with instructions on how to install the modem yourself, 
opening your PowerBook's case voids your warranty and puts your PowerBook in jeopardy. 

If you're uneasy about opening the PowerBook case, let your local Apple Dealer do it for you. The 
cost Isn't much compared to the anxiety and repair bill caused by a broken PowerBook! 
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Fig. 15.2 

A PowerBook modem instnils completely inside your PowerBook's case. 



Note 



The PowerBook's internal modem connector includes the necessary wiring to provide for hardware 
handshaking. 



Once installed, the only evidence of the modem is a phone jack on the outside of the 
PowerBook, right next to the SCSI port. The modem powers on and off automatically 
to save battery power. You simply plug in to the phone line and dial. 



GeoPort. Apple's new AV Macs (the Quadra and Centris 660AV/840AV) include a new 
connector called the GeoPort. Phis new technology takes advantage of the Digital Signal 
Processing chips in the AV computers that enable the Mac to act as a modem. To use the 
GeoPort, you simply use a GeoPort Telecom Adapter to plug your telephone line straight 
into the GeoPort of the Mac (see fig. 15.3). The GeoPort takes the place of the modem 
port that is found in other Macs. This new port maintains the functionality of the old 
modem port — you can still connect a modem to this port as you can with any other Mac. 



In addition to using the Mac as a modem, this new technology allows your Mac to act as 
a telephone answering machine. 



Networks 






350 



Modems 




Fig. 15.3 

The Apple GeoPort Telecom Adapter lets your Mac act as the modem, allowing the computer to be 
connected directly to the phone line. 

Modem Software 

Like every other piece of hardware, a modem needs software to tell the computer how to 
understand it and to allow you to control it. The most basic software is known as a termi- 
nal emulation prografu, or a dumb termhial program. This type of software forces you to deal 
with technical details of modem communication. More advanced software hides the 
modem from you, letting you say what you want to do and letting the computer and the 
modem negotiate the proper commands. 

One of the issues that arises when using modem software is modem versus computer 
speeds. In your communication with a remote com|)uter, you are interested in two 
speeds: the speed at which your computer talks to your modem, and the speed at which 
your modem talks to the remote computer. 

If you have a data compression modem (MNP 5 or V.42bis), your modem can probably 
accept data faster than the speed at which it's transmitting (see the earlier note on hard- 
ware handshaking cables), lb maximize its performance, you should use your communi- 
cations software to set the speed your computer talks to the modem faster than the speed 
at which your modem talks to the remote computer. Use table 15.6 to pick the best 
computer speed. 



Table 15.6 Ideal Modem Speeds I 


Modem Speed 


Software Speed 


1 4,400 bps 


38,400 bps 


9,600 bps 


19,200 bps 


2,400 bps 


4,800 bps 
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Some older Macs can't keep up when software sets the modem port to speeds faster than 
the modem is operating. If you have trouble, try changing the settings of your software 
to select a modem port speed to the actual speed of the modem. 

Apple Remote Access. A huge advance in networking is provided by the introduction 
of Apple's Apple Remote Access, usually called ARA. 

Overview. Essentially, ARA allows you to call into a network by using a modem — simu- 
lating to your computer and the remote computers that you are physically connected to 
the remote network. During an ARA connection, all network services, including E-mail, 
printers, and servers, are available to you exactly as they w^ould be if you were in the 
office. 

Setting Up ARA. To use Apple Remote Access, you must have modems on both ends of 
the connection. Note that an ARA connection is nowhere near the speed of a standard 
network connection; it's best to use the fastest modem you can. 

Next, you must choose a computer at the office to be the Remote Access Sender. This ma- 
chine will answer the modem and help your computer simulate its presence there. Apple 
recently released a multiport server, which allows one Mac to handle several phone lines 
and control several remote communications simultaneously. 



Fax Modems 

The addition of Fax capability to your modem allows your Mac to act as a fax machine, 
sending anything you've got on-screen as if you had printed it out, or receiving faxes 
and displaying them on-screen. Nearly every modem currently being sold (both external 
and PowerBook models) now include fax capabilities. 



Fax Hardware and Software 

To use your fax modem, you'll need Fax Software. This software is nearly always included 
with the modem. If you don't like the software that came with it, you can purchase addi- 
tional software from third-party manufacturers. 



Interface 

While the interface is different with each package, each operates similarly. When you 
have a document on-screen which you would normal print, you select the menu option. 
Fax. From this menu, you select the number to send it to and pick a cover page. Sit back 
and watch. The remote fax machine won't know the fax came from the computer in- 
stead of a regular fax. See figure 15.4. 

To receive faxes, you just set up your computer and software appropriately. When the 
phone rings, your modem answers, and the fax software (depending on how you've set 
it) jumps in and receives the fax to a file on your disk. After receiving it, you can display 
it on-screen or print out your fax. The person who sent you the fax also has no idea that 
a computer received the fax. 
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Fig. 15.4 

Fax software makes sending a fax as easy as printing. 

Normally, the faxes you receive are converted to graphic files. Because the files you re- 
ceive are graphical, you can't open them as you would a memo that was faxed to you in 
a word processor: you can only modify the fax as you would any other graphic, using 
graphic software such as Photoshop. I’ax software that includes OCR allows you to take 
the extra step of converting the received graphic files back to text that the computer can 
read (and thus open with a word processor). 

Uses 

While Fax Modems can be a very useful addition to your office they probably can't re- 
place your Fax machine because they can't send a pre-printed piece of paper. Fox ex- 
ample, if your receive a contract in the mail that you'd like to fax to your lawyer, a fax 
modem won't help. For this, a standard fax machine is ideal. However, for documents 
you've created on the computer and were planning on printing out and then faxing, 
sending them from the computer saves you time and paper. 



Tip 



A fax modem in a PowerBook is also useful for sending and receiving faxes from hotel rooms while 
traveling. 



Selected Modems 

Consult table 15.6 for specifications about the particular modem you have or are inter- 
ested in buying. 
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Table 15.6 Specifications of Selected Modems I 








Top 


Top 










data 


Fax 


Special 


Manufacturer 


Model 


Style 


speed 


Speed 


Features 


Supra 


288PB 


PowerBook 
1 00 series 


V.fast 


14,400 bps 






V.32bis 


External 


V.32bis 


14,400 bps 


Upgradable to 

voicemail 

capabilities. 




144LC 


External 


V.32bis 


14,400 bps 






14.4 PB 


PowerBook 
1 00 series 


V.32bis 


1 4,400 bps 




Prometheus 


Ultima 


External 


V.32 bis 


14,400 bps 


Has voicemail 




Home Office 






capabilities. 




Ultima Home 


PowerBook 


V.32 bis 


14,400 bps 


Has voicemail 




Office for 


1 00 series 




capabilities. 




Powerbook 

Promodem 


External 


V.32bis 


14,400 bps 






14.4 E 
Promodem 


Povy/erBook 


V.32bis 




14,400 bps 




14.4i 


1 00 series 








Promodem 


PowerBook 


V.32bis 


14,400bps 






144e 


1 00 series 








Zoom 


VFX 28.8 


External 


V.fast 


14,400 bps 






VFX V.32bis 


External 


V.32 bis 


14,400 bps 






PKT 14.4 


External 


V.32bis 


14,400 bps 


Compact 

modem 












designed for 
portable use. 




Pocketl4.4 


External 


V.32 bis 


1 4,400 bps 






14.4 Internal 


PowerBook 


V.32 bis 


14,400 bps 






PowerBook 


1 00 series 








VFX 14.4V 


external 


V.32 bis 


14,400 bps 


Has voicemail 




voice 






capabilities. 


Hayes 


Accura 144 
+Fax 144 


External 


V.32 bis 


14,400 bps 






Optima 144 


External 


V.32 bis 


14,400 bps 


Compact 




+Fax 144 








modem 




Pocket Edition 








designed for 
portable use. 




Accura 96 
+Fax 96 


External 


V.32 


9,600 bps 






Accura 2400 


External 


V.22 bis 


(none) 





Global Village 


Teleport 

Mercury 


External 


V.32 terbo 


14,400 bps 






Power Port 
Mercury 


PowerBook 
1 00 series 


V.32 terbo 


14,400 bps 


Bundled with 
certain models 
of PowerBook 
500 series. 




PowerPort 
Mercury for 
PowerBook 
500 


PowerBook 
500 series 


V.32 terbo 


14,400 bps 


Apple includes 
this modem 
with selected 
PBK 500 
models in the 
United States. 



(continues) 
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Table 15.6 Specifications of Selected Modems 






Top 


Top 








data 


Fax 


Special 


Manufacturer Model 


Style 


speed 


Speed 


Features 


PowerPort 


PowerBook 


V.32 terbo 


1 4,400 bps 


Only 3rd party 


Mercury for 


Duo 






DUO modem 


PowerBook 








available. 


Duo 










Teleport Gold 


External 


V.32bis 


14,400bps 




PowerPort 


PowerBook 


V.32bis 


14,400 bps 




Gold 


1 00 series 








Teleport 


External 


V.32 


9,600 bps 




Silver 










PowerPort 


PowerBook 


V.32 


9,600 bps 




Silver 


1 00 series 








TelePort 


External 


V.22 bis 


9,600 bps 




Bronze 










PowerPort 


PowerBook 


V.22 bis 


9,600 bps 




Bronze 


1 00 series 








Apple PowerBook 


PowerBook 


V.32 bis 


9,600 bps 





Express 

Modem 



PowerBook PowerBook V.32 bis 9,600 bps 
Express Duo 

Modem 
for Duo 





Chapter 1 6 

File Servers 

by Jeff Roback 



A computer network allows people to share the same information and equipment. After 
physically joining the computers through network cabling, the computers must then be 
configured to provide shared services. See chapter 17, '"LocalTalk and Ethernet Net- 
works," for more information about the hardware involved in setting up networks. 

Practically speaking, a server is any device that provides a service to multiple users 
throughout a network. In this chapter we discuss the various types of servers and the 
services that they provide. 

Technical Terms Explained 

Vocabulary in the area of servers has quite a bit of overlap with general networking vo- 
cabulary (see chapter 17 for definitions of common netw'ork vocabulary). In this section, 
we cover technical terms that refer specifically to servers. 

Client 

Each computer that connects to the server and receives a ser\ice is referred to as a client 
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File Server 

riie file server is the most common type of server. In fact, when people refer to a server, 
they're usually speaking of a file serv'er. .A file server appears to each of its users (clients) 
as a hard disk that is attached to each computer on the network. Users usually don't 
want to share everything they create, so file servers provide a variety of access controls, 
letting certain users and groups access certain folders and files within the server. 

AppleShare 

Apple's file server software is called AppleShare and requires a dedicated Macintosh. 
AppleShare is currently available in three versions: AppleShare 3.0, AppleShare 4.0 
and AppleShare Pro. Each version is more powerful than the previous one, but requires 
more expensive hardware. 
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Personal File Sharing 

System 7's Personal File Sharing allows the sharing of files without having to set aside a 
computer to act as the file server. In this type of setup, multiple users on the network 
share part of their hard disk. 

Personal File Sharing is a great aid to small offices that don't have the resources or the 
demand to warrant dedicating an entire computer to file serving. Of course, this low cost 
doesn't come without its price: Personal file sharing is significantly slower than a dedi- 
cated server, and each personal file server can connect to a maximum of ten clients. 

NetWare 

The most common non-Macintosh server software is Novell's NetWare 3.0 and 4.0. 
NetWare requires an Intel-based PC to run (286, 386, 486, and so on), but provides out- 
standing performance. When a limited number of users are connected to the server at 
one time, the AppleShare line compares favorably with Novell servers. As the amount 
of usage goes up, however, the Nov^ell servers show dramatically better performance. 

Unfortunately, most of the setup and maintenance of NetWare sen’ers must be done 
from a DOS based machine with a non-Mac interface. 

E-mail Server 

An E-mail server is a specialized type of server designed to handle E-mail communica- 
tion. Some E-mail servers can be run on the same Macintosh that runs the file server 
softw^are, while others require a dedicated Macintosh. 

Calendar Servers 

Calendar servers collect information from individual users' calendars and merge them 
into a department-wide calendar. This type of server generally does not require a 
dedicated Macintosh. 

Print Server 

Normally, a printer can only handle one print job at a time. Thus, when people try to 
print to the same printer, each has to wait for a turn. A print server acts like a bottomless 
printer-pit, capturing print jobs from every users as fast as they can send them. It then 
sends the print jobs one by one to the printer. 

Database Server 

Database servers collect and distribute database information to clients on the network, 
automatically updating and reconciling changes that each user makes to the data. 

Understanding Servers 

A server can be an invaluable asset to a computer network. It's important to choose the 
right server for your network and to get the most speed you can from it. If the file sender 
becomes overburdened, its speed will be unacceptable and prevent its effective use. 
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Choosing a Server 

Both the hardware and the software used to run your server are important. To see accept- 
able performance with any type of server, you should use the fastest Macintosh you can 
afford. In addition, because file servers are subject to such heavy use, you probably 
shouldn't consider models slower than an SE/30 for file serving. 

While System 7's personal file sharing is an excellent introduction to file serving, users 
quickly reach its 10-user maximum and are frustrated by its low performance. 

AppleShare 3.0 is a logical place to expand from personal file sharing. As you reach the 
limits of AppleShare 3.0, or if you need to handle a larger volume immediately, you can 
migrate to AppleShare 4.0 or AppleShare Pro. 



Table 16.1 AppleShare Software Overview 





System 7 
File 

Sharing 


AppleShare 

3.0 


AppleShare 

4.0 


AppleShare 

Pro 


Relative 

Performance 


0.5 


1 


2-3 


4 


Includes 
Print Server 


No 


Yes 


Yes 


Yes 


Maximum # 
of active users 


5 


15 


30 


50 


Maximum #of 
users allowed 


10 


120 


150 


200 


Hardware 

Required 


Mac with 


Mac with 


68040 


Workgroup 




4 MB RAM, 


4 MB RAM, 


based Mac 


Server 95 




running 
System 7 


running 
System 7 


(except AV 
models), with 
8 MB RAM 





Infornhitian taken froni Apple's "AppleShare Sofhvare" perfonnance brief. 



III 

Note 



While AppleShare 3.0 can be run on any Mac that can run System 7 and AppleShare 4.0 can run 
on any 68040 Mac (except the AV series), AppleShare Pro requires a Workgroup Server 95 CPU. 



Maximizing Server Speed 

As usage of your server grows, performance will decrease. Fortunately, like all computers. 
Server speed can be increased by using faster hard disks and faster processors. In addi- 
tion, switching from LocalTalk to Ethernet will provide a v^ry noticeable increase in the 
speed of server services. See chapter 17, "LocalTalk and Ethernet Networks." 
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Note that several of a particular server's built-in maximum configurations, such as the 
maximum number of users, are a function of the software being used. Expanding beyond 
your server software's built-in limits generally requires upgrading to a different version or 
switching to a different software package. 

Apple Workgroup Servers 

Virtually any Macintosh can be used as file server, with the exact requirements deter- 
mined by the version file server software {generally AppleShare). In an effort to simplify 
the selection and setup of file servers, Apple created the Workgroup Server line in mid- 
1993. These servers consist of packages bundling a Macintosh Quadra configured as 
appropriate for light to heavy server use with AppleShare software. 

Note that the Workgroup Servers 60 and 80 don't represent unique combinations of 
equipment; you can create the equivalent setup by buying a similarly configured Quadra 
610 or 650 and running AppleShare 4.0. Therefore, the WGS 60 and 80 have identical 
configuration and compatibility issues with the machines upon which they're based: the 
Quadra 610 and 650, respectively. The Workgroup Server 95, because of its addition of 
A/UX and AppleShare Pro does add unique features not available in any standard 
Macintosh configuration. 

Workgroup Server 60 

This server is identical to a Quadra 610 running AppleShare 4.0. 



Table 16.2 Workgroup Server 60 


Feature 


Specifications 


CPU* 


68040 at 25 MHz 


FPU* 


Built-in 


Operating System 


System 7 


RAM 


8 MB installed, expandable to 68 MB 
(72 pin SIMM) 


Slots 


One NuBus slot (7 inch) 


Hard Disk 


230 MB or 500 MB 


Network 


Built-in LocalTalk and Ethernet 


Server Software 


AppleShare 4.0 


SCSI devices 


Maximum of 7, including Hard Disk 



*Models before October 1993 had a 68030 at 20 MHz and lacked a lloatin^; point unit. 



Workgroup Server 80 

This server is identical to a Quadra 800 running AppleShare 4.0 in all ways except the 
front nameplate. 
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Table 16.3 Workgroup Server 80 


Feature 


Specifications 


CPU 


68040 at 33 MHz 


FPU 


Built-in 


Operating System 


System 7 


RAM 


8 or 16 MB installed, 
expandable to 1 36 MB 
(72 pin SIMM) 


Slots 


Three NuBus slots, one 040 PDS slot 


Hard Disk 


500 MB or 1 CB 


Network 


Built-in LocalTalk and Ethernet 


Server Software 


AppleShare 4.0 


SCSI Devices 


Maximum 7 



Workgroup Server 95 

This model is based on the Quadra 950, but unlike the other Apple Workgroup Server 
models, it uses Apple's version of UNIX, A/UX instead of System 7 as its operating 
system. 

Because this server requires the use of A/UX, it is significantly more difficult to set up 
and maintain than are the other Workgroup Servers of the other versions of AppleShare. 
The added power of the UNIX operating system allows the WGS 95 to support many 
more users with better performance than the other WGS models. 



Table 16.4 Workgroup Server 95 


Feature 


Specifications 


CPU 


68040 at 33 MHz 


FPU 


Built-in 


Operating System 


A/UX 3.01 


RAM 


16, 32, or 48 MB Installed, 
expandable to 256 MB 
(30 pin SIMM) 


Slots 


Five NuBus slots, one 040 PDS slot 
(included card occupies one PDS 
and one NuBus slot) 


Hard Disk 


230, 1 GB, or 2 GB 


Network 


Built-in LocalTalk and Ethernet 
Includes TCP/IP networking Software 


Server Software 


AppleShare Pro 


SCSI Devices 


Maximum 20 



While A/UX allows higher performance and more flexibility, several applications and 
utilities have difficulty running properly on this server. Fortunately, Apple released sev- 
eral maintenance updates to deal with incompatibility issues. 
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Recent Models 

In April 1994, Apple announced the Workgroup Server 6150, 8150, and 9150. These new 
servers are similar to the Workgroup Server 60 and 80 models, but are based upon the 
PowerPC 601 processor instead of the 68040 processor. As with other PowerPC 
Macintosh models (see chapter 2, "Macs of Today," for details about Power Macs) these 
new servers offer the potential of two to four times the performance of current 6080x0 
Macintosh computers — when running software specifically written for PowerPC. 

The PowerPC Workgroup Servers run current AppleShare software (see note on versions 
required for Power Macs) in emulation mode (see chapter 4, "Overview of System Soft- 
ware," for details about emulation mode versus native mode PowerPC software), they 
don't show the dramatic speed increases associated with PowerPC. Currently, Apple re- 
ports that the speed of PowerPC servers is roughly comparable to the 68040 Workgroup 
Server line. Therefore, the 68040 Workgroup Server 60/80/95 servers currently represent 
the best price/performance value. As native PowerPC server software becomes available, 
the scales will begin to tip in favor of the PowerPC models. 



Note 



The new Workgroup Server models, as with all PowerPC based Macs, Require AppleShare 4.0.2 or 
later to perform File Sharing. AppleShare 3.0, AppleShare Pro, versions of AppleShare 4.0 before 
the 4.0.2 revision will not operate properly. 



To provide native PowerPC performance with the Workgroup Servers, Novell and Apple 
announced plans to rewrite the widely used NetWare 4 for the PowerPC processor. Apple 
has announced that this PowerPC NetWare software will be released in late 1994. The 
release of this software will allow the PowerPC based Workgroup Servers to provide a 
significant performance boost over the current 68040 models running AppleShare. Of 
course, as with all unreleased software, it's unwise to make firm decisions based upon 
announced but undressed products. 



Table 16.5 PowerPC Workgroup Server Overview 




Server 6150 


Server 8150 


Server 9150 


Processor 


60 MHz PowerPC 601 
W/256K second- 
level memory cache 


80 MHz PowerPC 601 
W/256K second- 
level memory cache 


80 MHz PowerPC 601 
W/256K second- 
level memory cache 


Memory 


8 MB included 
Maximum 72 MB 


16 MB included 
Maximum 264 MB 


16 MB included 
Maximum 256 MB 


File server 
software 


AppleShare 4.0 


AppleShare 4.0 


AppleShare 4.0 






Chapter 1 7 

LocalTalk and Ethernet 
Networks 

by leffRoback 



Networking is the interconnection of computers to allow pooling of resources and shar- 
ing of information. Once considered a luxury, today computer networks are common- 
place, if not a requirement for business applications. 

In this chapter, we explore the uses, terminology, and methods of networking your 
Macintosh. Our focus is on practical applications of networking rather than theoretical 
and technical aspects of networking protocols and standards. If you find you need more 
details about a topic covered here, several excellent books are available that discuss each 
topic in grueling detail. 



Technical Terms 



Network terminology can be very confusing. However, once youVe grasped the basic 
vocabulary explained below, you should be ready to understand the concepts of net- 
working. 




Local Area Network (LAN) 

A group of computers, printers, and other computer devices in one location that are 
connected are referred to as a LAN. 



Wide Area Network (WAN) 

For computers to communicate over great distances, a WAN must be formed. A WAN is 
generally composed of several LANs connected by some form of long distance communi- 
cation. 
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Internetwork 

When a large number of LANs are connected, but they don't cover large geographical 
distances (like a WAN), they are referred to as an internetwork. 

Note that this is completely different from the much publicized network the Internet, 
which is actually a WAN. 

Protocol 

The languages that computers use to speak to each other are referred to as protocols. 

Node 

An individual device (computer, printer, network modem, and so on) on a network is 
referred to as a network node. 

Packet 

The individual pieces of data being sent between computers on a network are referred to 
as packets. 

Network Protocol 

The network protocol is the main series of rules that the computers agree to use while 
speaking to each other. 

OSI 

The OSI (Open Systems Interconnection) is a seven layer conceptual model of network 
protocols developed by the International Standards Organization. 

Data Link 

The data link is a subdivision of the network protocol that provides details about how 
and at what speed computers will communicate. LocalTalk and Ethernet are common 
data links used on the Macintosh. 

Transmission Medium 

The transmission medium is the physical means by which the network signals are sent 
between computers on a network. 

PhoneNET 

PhoneNET is the networking scheme that uses unshielded twisted pair wiring to connect 
Macs with LocalTalk as the data link. 

Topology 

The method of physically laying out network cables is known as the topology. Common 
topologies are bus, passive star, and active star. Not all topologies can be used with all 
transmission media or data links. 
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Understanding Networks 

Networking is perhaps one of the most complicated and least understood areas within 
the field of personal computers. Fortunately, the way computers speak on a network can 
be fairly easily understood by thinking of intercomputer communication in terms of a 
human conversation. 



Networking Overview 

For two computers to communicate, they must have many things in common. First, a 
common language (protocol) is chosen. Then each computer is given a name (node #). 
The multiple members in one location are joined into a community, which is assigned a 
name (network #). Communication takes place via several independent messages (pack- 
ets). Jo send a message, the sender must simply label the message with his address (node 
& network #) and the address of the recipient. 



History of Mac Networking 

When the Mac was introduced in 1984, networking among personal computers wasn't 
very common. Despite the trend not to include networking equipment with personal 
computers, Apple decided to include the basic software and hardware necessary for net- 
working in every Macintosh. Connecting Macs and laser printers to a network only re- 
quired spending about 5150 per computer to buy Apple's LocalTalk locking connectors. 
Since people who owned a Macintosh already had most of what was needed for a net- 
work, Macintosh computers were primed to become leaders in expanding the role of 
networks in desktop computing. 



Because of the absence of network-aware software, as well as a lack of widespread net- 
work knowledge, networks weren't terribly common in the early days of the Macintosh 
In the few networks that did exist, the main function of the network was equipment 
sharing. Of course, at this time LaserWriters were very expensive (upwards of $6,000), 
and the cost savings of having multiple computers using one laser printer alone could 
justify the existence of a network. 



The true revolution in Mac networking came with the introduction of Farallon's 
PhoneNF'T connector. These connectors allowed Macintosh computers to be connected 
by using unshielded twisted pair wires, including the types frequently already in place 
for telephone systems. The PhoneNET adapters were also significantly less expensive 
than Apple's LocalTalk connectors (550 versus Apple's $150). This low cost and the capa- 
bility to use existing wiring led to PhoneNET becoming the standard for LocalTalk con- 
nections. 



(See "LocaFFalk with Twisted Pair" for a more technical discussion of the difference 
between LocaFFalk and PhoneNET.) 



Today, most computers are involved in networks. In addition to the basic tools that have 
always been incorporated into Macs, many new higher performance hardware and soft- 
ware connections such as Ethernet are available or even built into Macintosh computers. 
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Network communication is accomplished through a set of rules known as protocols. 
Unfortunately, each task that each type of computer performs has its own set of proto- 
cols. To aid in understanding the vast proliferation of network protocols, the Interna- 
tional Standards Organization (ISO) created a general model of protocols called the OSl 
(Open Systems Interconnection). (Yes, the ISO created the OSl to shnpUfy terminology). 

The OSl separates network protocols into seven conceptual layers. Apple simplifies the 
OSl model by describing protocols as belonging to one of three layers. Since a detailed 
discussion of the various protocols and their placement within the various layers is be- 
yond the scope of this book, we present a simple but understandable overview of net- 
working terms. 

For our purposes, Macintosh networking terminology can be separated into the follow- 
ing areas: 

Network protocol (AppleTalk) 

Data link (LocalTalk, Ethernet, or token ring) 

Transmission medium (twisted pair, thin coax, thick coax, or fiber-optic) 

Network Protocol 

The network protocol is the main series of rules that computers agree to use while speak- 
ing to each other. This is similar to two humans choosing the same language before initi- 
ating a conversation. 

On the Macintosh, the built-in protocol is AppleTalk. 



Note 



The AppleTalk protocol isn't specific to any type of cabling or computer; it is a series of rules that 
Apple designed and included in every Macintosh. Farallon's PhoneNET PC and Novell's NetWare 
for Mac products allow DOS compatible computers to speak AppleTalk. 



Understanding Data Links 

The data link is a subdivision of the network protocol's rules that provides details about 
how and at what speed computers can communicate. In human terms, the data link is 
similar to the dialect of a given language. 

LocaiTaik. LocalTalk is the data link originally defined by Apple and included in all 
Macintosh computers. Because LocalTalk is very inexpensive to set up and easy to 
maintain, it has become the most common data link for Macintosh networking. Unfor- 
tunately, it's fairly slow (230.4K bps), it isn't widely supported on other computer 
platforms, and each LocalTalk network can only support about 32 devices. 
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Ethernet. Ethernet is quickly becoming the standard network data link across a variety 
of protocols and computer platforms. The main features of Ethernet are high speed com- 
munications (10 MB bps) and support of up to 1,024 devices per network. 

Ethernet support for the Macintosh first appeared as cards for NuBus and PDS slots, but 
many newer Macs have support built in. 

Apple calls Ethernet running under AppleTalk EtherTalk. 

Token Ring, l oken ring is primarily used to connect personal computer networks to 
IBM mainframes. While it provides high speed and effective processing in high traffic 
networks, it's expensive to implement on the Macintosh ($600 to S 1000/Mac) and 
provides few benefits not available with Ethernet. 

Apple calls token ring running under AppleTalk, ''TokenTalk." 

Token ring isn't commonly used with the Macintosh, so we won't discuss it further here. 



Understanding Transmission Mediums 

The transmission medium defines the physical cabling that carries the data link's mes- 
sage. In human terms, this resembles choosing between mail, fax, or telephone to deliver 
a message. 

Twisted Pair. I'wisted pair wiring is an inexpensive, reliable, and easy to install means 
of connecting computers (see fig. 17.1). Both LocalTalk and Ethernet support twisted pair 
as a method of physically connecting the network, however, each kind requires slightly 
different wiring and slightly different connectors. 



I he major drawback of twisted pair is that the signals are not well protected from elec- 
tromagnetic interference or physical damage. Because of these liabilities, twisted pair 
may not be appropriate in certain industrial or long-distance outdoor applications. 



LocalTalk with Twisted Pair. Twisted pair is the only type of transmission medium 
Locari alk supports. LocalTalk communications are possible using both shielded and 
unshielded twisted pair cabling. 



To connect Macs under LocalTalk with shielded twisted pair wiring, you must use 
Apple's LocalTalk locking connectors (see fig. 17.2). Because of their high cost, as well as 
the higher cost of the shielded wiring, this type of scheme is rarely used. 
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Fig. 17.1 

Twisted pair cable is the most common kind of Macintosh network cabling. 




Fig. 17.2 

Apple's I.ocai ralk locking connectors connector sits between shielded twisted pair wiring and the 
Macintosh. 

Unshielded twisted pair is by far the most common method of connecting Macintosh 
computers to LocalTalk. This type of network scheme was developed and patented by 
Farallon and is known as PhoneNET (see fig. 17.3). 
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Fig. 17.3 

The PhoneNET connector allows LocalTalk communication over standard telephone wires. 

PhoneNET uses standard RJ-11 connectors between the wiring and the PhoneNET 
adapter (see fig. 17.4). 




Fig. 17.4 

PhoneNET adapters use standard RJ-1 1 plugs to unshielded twisted pair cable. 
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Note 



The term LocalTalk has two separate meanings: a type of data link and a type of physical connec- 
tion used by the LocalTalk data link. 

Thus, when the LocalTalk data link uses shielded twisted pair as a transmission medium, the result- 
ing network is, confusingly, called LocalTalk. (A LocalTalk type LocalTalk network.) 

By comparison, when the LocalTalk data link uses unshielded twisted pair as a transmission 
medium, the resulting network is called PhoneNET. (A PhoneNET type LocalTalk network.) 



Ethernet with Twisted Pair. Ethernet can also use twisted pair wiring, but it requires 
the unshielded variety. The quality of unshielded twisted pair wiring required for 
Ethernet is somewhat higher than the quality wire needed for telephone and PhoneNET 
applications, so it's not always possible to reuse existing telephone wires for unshielded 
twisted pair Ethernet installations. 

Ethernet running on unshielded twisted pair is referred to as lOBase-T. RJ-45 connectors 
are used between the wiring and the lOBase-T adapter (see fig. 17.5 and fig. 17.6). 




Fig. 17.S 

An Ethernet adapter allows you to connect your Mac to an Ethernet network. 
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Fig. 17.6 

lOBase- r networks use RJ-45 jacks to cofinect the cable to the Mthernet adapter. 

Thin Coaxial. Thin coaxial cable is similar to the cable used to connect cable television 
(see fig. 1 7.7 and fig. 17.8). However, it's not exactly the same and it is not interchnngc- 
able! Of the listed data protocols, only Ethernet supports thin coaxial cabling. 

Ethernet running on thin coaxial cable is generally referred to as thin Ethernet or thinnet. 

Coaxial cabling is more expensive to purchase and install than twisted pair wiring, but it 
is much more resistant to electromagnetic and physical interferences. 




Fig. 17.7 

Coaxial cable provides more resistance to physical and electromagnetic interference than twisted 
pair cable. 
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Fig. 17.8 

Thin coaxial cable uses a BNC connector between the cable and the network adapter. 

Thick Coaxial. I'hick coaxial cable is also used only by Ethernet, and is referred to as 
thick ctlwn}et or thicknet (see fig. 17.9). It offers much better shielding from electronic 
interference and can provide long distance connections. Unfortunately, it is also quite 
unwieldy and expensive to install. 






\ 

ADI port for Transceiver 

lOBaseS cable connector 

transceiver 
cable 



Fig. 17.9 

Ethernet running over thick coaxial cable uses the AUl port to connect the cable and the computer's 
adapter. 
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Fiber-Optic. Fiber-optic cable is a relatively new type of cabling. It sends messages using 
pulses of light instead of the electromagnetic signals used by other types of transmission 
media (see fig. 17.10 and fig. 17.11). Because its communications are based on light, 
Fiber-optic cabling is immune to electromagnetic interference and can be used over quite 
long distances. Unfortunately, this type of cabling is quite expensive and difficult to 
install, so it's currently not widely used in Macintosh installations. 




Fig. 17.10 

Fiber-optic cable uses light to carry its signal. 




Fig. 17.11 

Fiber-optic connectors and cables are unlike other network connectors because they must be 
designed to precisely control the entry and exit of light. 
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Understanding Topologies 

The physical layout of the network cables is known as the topolog}'. While topologies are 
technically independent of data links and transmission mediums, each transmission 
medium only supports specific topologies. 

Bus. The bus is the simplest type of network, and the type of network most Mac users are 
familiar with. It consists of computers being '"chained" together, with wires starting on 
one computer, meeting the next, and so on until the end (see fig. 17.12). This type of 
setup is used with PhoneNET and thin ethernet. 




Fig. 17.12 

rhc bus topology is ideal for computer installations with multiple computers in the same room. 

The advantage of this setup is the ease of set up — particularly in a room with multiple 
computers (like a computer lab). The drawback of this type of topology is that, just like a 
string of Christmas lights, if the chain is broken anywhere, everyone is disconnected. 

Star. The main alternative to a bus is a star configuration. In this setup, all computers 
are connected to a central location (see fig. 17.13 and fig. 17.14). This topology can be 
expensive to install because each computer must have a cable running directly to the 
center of the network. The major advantage of this topology is that a problem with any 
one cable only affects the computer directly connected to that cable. 

Passive Star. A passive star is formed when each of the star's cables are directly con- 
nected together at the center. This type of setup can be somewhat unreliable and isn't 
practical with more than four "arms" to the star. 

This type of topology can only be used with PhoneNET. The main benefit of this type of 
network is that it prepares you to move to an active star network. 

Active Star. An active star uses a piece of hardware called a hub at the center of the 
star. The hub amplifies the signals each computer sends, allowing for more computers to 
be connected over much longer distances. 

This type of topology can be used with Ethernet and PhoneNET. 
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Fig. 17.13 

rhc passive star topology can be effective with a small number of computers stretched over long 
distances. 




Fig. 17.14 

rhc active star is the network topolog)^ that is most reliable and easiest to maintain. 



Cross Platform Networks 

Establishing a connection between Macintosh and DOS/Windows networks requires 
both a physical connection of the computers as well as appropriate software to allow the 
computers to understand each other's network protocols. 



The Physical Connection. Macs and PCs can be connected by using any of the data link 
and transmission media discussed above. The choice of which to use depends upon your 
existing network; not all combinations of server software and hardware are compatible. 




LocalTalk. If your current network consists of a large number of Macs connected by 
PhoneNET and you want to add isolated PCs to the network, the best solution is to con- 
nect them directly to the LocalTalk network by using Farallon's PhoneNET PC card. 



Ethernet. If Ihe existing Mac network is already Ethernet based, or you want to connect 
isolated Macs to an existing PC Ethernet network, you need simply use compatible 
Ethernet physical connections (twisted pair, thinnet, or thicknet). 
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Software. After the Macs and PCs are physically connected, software is necessary to 
perform the appropriate language translations. 

Without appropriate software, hardware connection between a PC compatible and 
Macintosh is virtually useless. Unless the computers are speaking the same language, no 
communication can take place. 

Integrating PCs into a Mac Environment. In the situation of a small number of 
isolated PCs, the best method of translation is to allow the PCs to speak AppleTalk di- 
rectly. Farallon's PhoneNPT PC software accomplishes this by allowing PCs to read files 
from AppleShare servers, and to print to AppleTalk printers. 

Integrating Macs into a PC Environment. When a Mac must be connected to a 
large number of PCs that are already connected as a network with a central server, the 
best solution is to add appropriate software so that language translation occurs at the 
sender. For example, adding Novell's NetWare for the Mac extensions to a NetWare sender 
allows the server to speak both AppleTalk (for the Macs) and IPX (for the PCs). Therefore, 
files stored on the server can be read by both platforms. 

Understanding Internetworking Requirements and Hardware 

Connecting multiple small networks together in one location creates a group entity re- 
ferred to as an internetw'ork. While a detailed discussion of internetworking is beyond 
the scope of this chapter, we cover a few of the highlights here so that you are familiar 
with the terminology. 

Repeaters. As network cabling stretches over long distances, the signals degrade. Be- 
cause of this signal degradation, unassisted network cables cannot work reliably beyond 
certain lengths. In situations where a small number of computers must be connected 
over long distances, repeaters can be strategically placed at appropriate intervals to am- 
plify the network signal, allowing extension of the network over longer distances. 

Bridges. Bridges function in a fairly similar manner to repeaters. How^ever, in addition 
to boosting the signal level, bridges are semi-intelligent devices that can look at each 
message they receive and decide which side of the bridge a message is addressed to. By 
analyzing each message, bridges only let messages cross that are intended for a computer 
on the opposite side. This type of device is very useful when slower connections, such as 
telephone lines, are used between networks. 

Routers. In a large network, there are often several paths by which a message can arrive 
at the destination. Without some form of navigation, messages would randomly take 
differing routes depending upon fluctuating electronic conditions. 

The use of routers keeps messages flowing properly in a large network. Routers are highly 
intelligent devices that know the overall layout of your network. These devices intercept 
each message on the network and decide the best path for the message to travel based 
upon the message's destination. 
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When to Set Up a Network 

While PC-based platforms require the addition of expensive and difficult-to-use hardware 
and software, networking on the Macintosh is actually quite easy and inexpensive. Gen- 
erally, Macintosh users begin with the built-in LocalTalk networking, and expand to 
Ethernet as their needs (and budget) expand. See "Choosing the Data Link" in this chap- 
ter for a detailed discussion of Ethernet versus LocalTalk. 



There are several advantages to networking your Macintosh. Computer networks allow 
people to accomplish more with their computers than they could with just the sum of its 
parts. 

Device Sharing. The most obvious advantage of a network is the ability to share expen- 
sive equipment. A single laser printer can be used by many people, effectively driving its 
cost down. Also, other items such as modems and fax modems can be used by everyone, 
without needing to purchase one for each user. 

Information Sharing. Networks allow computer users to pool their information, lead- 
ing to better communication. Usually, one computer called the sender is in charge of 
collecting and distributing information. I’he computers used to connect to the servers are 
called clients. There are several types of servers, each of which handles specific tasks. 



Setting Up the LAN 

LAN stands for Local Area Network: It's what you have once all your computers are con- 
nected. After you've picked your equipment, network type, and cabling layout, you're 
ready to set up the netw'ork. There are several steps, including hardware, software, and so 
on. 



Choosing The Data Link (LocalTalk versus Ethernet). The most important choice 
you make in setting up the network is the data link. Your most obvious choices are be- 
tween LocalTalk and Ethernet. 



In deciding between Locari'alk and Ethernet, speed versus cost is the primary issue. 
Ethernet is always preferable, but the cost of Ethernet can't always justify the additional 
cost of installation. 




LocalTalk. The main advantages of LocalTalk are its low cost and ease of maintenance. 
Because LocalTalk is built into every Mac, no additional major hardware is needed to 
connect Macs to Locai ralk; you only need the connectors as appropriate to your topol- 
og)' and physical layer (see "Understanding Transmission Mediums" for your options). 
Unfortunately, LocalTalk is fairly slow, and only supports a maximum of 254 nodes. 

Ethernet. Because of its high speed and the constantly decreasing price of adapters, 
Ethernet is quickly becoming the standard for Macintosh networks. Despite the signifi- 
cant price decreases, Ethernet is still significantly more expensive to implement than 
PhoneNET. 
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Setting up Network Services. Before adding clients to your network, the netw’ork ser- 
vices should be established. 

Printers. AppleTalk printers (for example, Apple's LaserWriters) automatically sense 
that they're connected to a network and broadcast to all connected computers appropri- 
ately. 

Servers. To make shared files available to everyone on the network, you need to set up a 
file server. If your network will be composed of only a few people, you can use the Per- 
sonal File Sharing built into System 7, using one of the client computers on your net- 
work as a server. If many users will be accessing the files, then you will need to use a 
dedicated computer with dedicated ser\<er software. See chapter 16, "File Servers," for 
more details about server hardware. 

Other Services. If you're going to provide other services, now is a good time to install 
them. Items such as Mail, Calendars, and so on should be installed according to the 
manufacturer's instructions. 

Adding Client Computers. Once your services are in place, you'll want to connect the 
client Macs. Before you start, you need to make sure Apple'Falk is on. From each com- 
puter, select Chooser from the Apple menu. Make sure AppleTalk is active, then restart 
your computer (see fig. 17.15). 



Chooser 




sru.. 



7.3 



Fig. 17.15 

I'urning AppleTalk on in the Chooser allows a Macintosh to communicate over a network. 

LocalTalk. Connecting Macs to LocalTalk is fairly easy. Just connect a PhoneNET 
adapter to the printer port of your computer and connect standard phone wire between 
your PhoneNET boxes. 
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Ethernet. Ethernet is a bit more complicated to install. Older Macs that don't have 
built-in Ethernet support need either an add-in card or a SCSI adapter to connect. Newer 
Macs have Ethernet support built-in, but need the appropriate transceiver for your trans- 
mission medium. 

You also need to install the Ethernet driver that came with your adapter. Finally, open 
the Network control panel, and select EtherTalk (see fig. 17.16). 






AppleTalk Connection: 3.0.2 




Current Zone : < No zones available > 



AppleTalk Version: 58.1 .2 
LocalTalk Version: 58.1 .2 



Fig. 17.16 

Selecting F.therTalk in the Netw'ork control panel gives a Macintosh access to an Ethernet network. 



Using the Network. Now that you're connected, you're ready to use the network. Most 
access to the network is through the Chooser item on the Apple menu. 



Ill 



Printers. To see laser printers, click the Laser Printer icon. To look at servers, click the 
AppleShare icon. Your E-mail or Calendar software will have additional software to allow 
you to connect to the server (see fig. 17.17). 

Servers. Connection to file ser\Trs is also accomplished through the Chooser. Clicking 
the Server icon presents a list of servers found on the network. By entering your name 
and password you are able to access files stored on the file servers (see fig. 17.18). 

For more details about servers, see Chapter 16, "File Servers." 
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Chooser 




Select a PostScript Printer: 

O Loud-Mdoth ^ 



f( Setup... i| 



Background Printing 

(i) On O Off 



AppleTalk 



(•) Active 
O Inactive 



7.3 



Fig. 17.17 

Laser printers and file ser\^ers can be accessed through the Chooser. 




Connect to the file seruer "Accounting" as: 

O 

(i) Registered User 



Name: 


Jeff Roback 


PassLiford: 


1 


(TuiO'iuay Scrambled) 


Cancel ] 


(set Password ] ([ OK | 



v3.5 



Fig. 17.18 

After choosing a file server from the Chooser, you must log in with your name and password. 

Selected Network Hardware 

The following sections outline common hardware used in a network setup. You may find 
that you need a lot of the following or very little; your network topology will drive most 
of your hardware needs. 
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Hubs 

Network Hubs are used to form an active star topology. (See "Understanding Topologies" 
for details about active stars.) Of the network types we have discussed, only lOBase-T 
Ethernet and PhoneNET LocalTalk support the active star. 

LocalTalk. I.ocalTalk hubs are used to convert passive star or bus PhoneNET type net- 
works to active star PhoneNET networks. The various hubs differ in their price and the 
number of ports they provide. 

PhoneNET StarControllcr. This hub is made by Farallon, the inventor of PhoneNET. 
These hubs are available in 12 and 24 port models. 

TechWorks TcchStar. Ehe TechStar is similar in design to the StarController. It pro- 
vides 16 LocalTalk ports to which up to 64 network nodes can be connected. Similar 
units are sold under different names by Focus Enhancements and the Black Box Catalog. 

Ethernet. Ethernet hubs are required to form a lOBase-T network. The listed hubs differ 
mainly in price and how many ports they provide. 

Asante 10T hub 

This hub is offered in both an 8 and 12 port configuration. 

TechWorks HubWorks-8 

This is a typical mid-sized hub, featuring eight lOBase-T ports. 

Sonic Systems HubLite 

This low cost lOBase-T hub is designed to be used by small w'orkgroups or to extend 
existing workgroups. It has five lOBase-T ports. 



Network Connectors 

To attach a Mac or other peripheral to any netw^ork a network adapter is required. The 
choice of adapter is mainly dependent upon your data link: LocalTalk or Ethernet. 




LocalTalk. Because support for LocalTalk is built into every Macintosh, LocalTalk adapt- 
ers are relatively inexpensive. The type of adapter you need is dependent upon whether 
you choose LocalTalk or FhoneNE F for your physical connection. ( See "LocalTalk with 
Twisted Pair" for a discussion of the two). 



PhoneNET Connectors. These types of adapters, known as PhoneNET adapters, are 
used to connect Macs together using RJ-1 1 cables (standard telephone wiring). This is the 
most common method of attaching Macs to Local Falk. identically functioning models 
are made by Apple, Farallon, TechWorks, Focus, and many other manufacturers. 
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Apple LocalTalk Locking Connector. These connectors are used to connect Macs to 
LocalTalk via shielded twisted pair wiring. As mentioned under '"LocalTalk with Twisted 
Pair", this type of setup isn't commonly used. Only Apple makes these connectors. 

Ethernet. Ethernet adapters come in two varieties: those for Macs with built-in Ethernet 
support and those for Macs without built-in support. (See chapters 1 and 2 for details of 
which Macs have built-in Ethernet.) Because adapters for Macs without built-in Ethernet 
need to provide all of the hardware for the Ethernet connection, they are more expensive 
than adapters for Macs with built-in Ethernet support. 

With each type of Ethernet adapter, you must select the model that is appropriate to 
your Ethernet transmission medium (lOBase-T, thinnet, or thicknet). 

AAUI. Macs with built-in Ethernet support have an AAUl port. 

These type of connectors are made (with only cosmetic differences between them) by 
Apple, Asante technologies, Dayna Communications, and many other manufacturers. 

Add-in Card. Macs that don't have built-in Ethernet support but do have free NuBus 
or PDS slots (See cha|)ter 14, "NuBus and PDS slots") can be connected to Ethernet via 
a built-in card. Macs with these cards installed act nearly identical to a Mac with an 
AAUl-typc adapter. These adapters are made by Apple, Asante Technologies, Dayna 
Communications, and many other manufacturers. 

SCSI. Macs that don't have NuBus or PDS slots (PowerBooks, for example) or Macs that 
don't have an empty PDS or NuBus slot can connect to Ethernet by using special adapt- 
ers that attach to the Mac through the SCSI port, these adapters offer good performance, 
though not quite to the level a NuBus, PDS, or AAUl adapter would. These type adapters 
are made by Asante Technologies, Dayna Communications, and other manufacturers. 



Chapter 1 8 

Connecting to UNIX and 
Other Operating Systems 

by JeffRoback 



Connecting the Macintosh to other computing environments involves the same basic 
networking concepts that were discussed in chapter 17, "LocalTalk & Ethernet Net- 
works/' To briefly recount, connections between any two computers depend upon both 
a physical connection and a common language to be spoken once the communication 
path is established. 

In this chapter, we'll discuss some of the major connectivity issues surrounding two 
major computing environments to which you can connect a Macintosh: UNIX systems 
and IBM mainframes. Connecting to these two platforms is fairly similar conceptually, 
but each type of connection requires a specific configuration of hardware and software. 



Technical Terms Explained 



The UNIX and mainframe environments have their own unique technical languages, 
and thus the terms involved with connecting to these platforms will be unfamiliar to 
most Macintosh users. In this section, we'll briefly review the major terms. 




AppleTalk 

Apple's networking protocol that is included in all Macintosh computers. See chapter 17, 
"LocalTalk & Ethernet Networks" for details on .AppleTalk. 



UNIX 

A universal operating system designed in the early 1970s at AT&T. Because this operating 
system is available for nearly every computer platform, it is known as the universal com- 
puter language. 



A/UX 

Apple's version of UNIX is known as A/UX. Note that A/UX has fairly powerful hardware 
requirements: See the A/UX section of this chapter for details about which Macs can run 



A/UX. 
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SNA 

SNA, System Network Architecture, is IBM's mainframe network protocol. Conceptually, 
this is similar to AppleTalk, Apple's network protocol for Macintosh computers. (See 
chapter 17 for a detailed discussion of AppleTalk.) 

3270 Terminal 

These are the computer terminals which IBM originally designed to access its mainframe 
series. 

Gateway 

A gateway is a language translator that sits between two types of computer networks and 
passes messages between two computers that speak different languages. 

SNA*ps Gateway 

SNA*ps is Apple's IBM mainframe to Macintosh gateway. This product runs on a Macin- 
tosh that is connected to both a Macintosh network and to an IBM mainframe, translat- 
ing messages between the two sides between AppleTalk and SNA. 

TCP/IP 

This network protocol is most commonly used by UNIX computer systems. This is simi- 
lar to the AppleTalk protocol used by Macintosh computers and the SNA protocol used 
by IBM mainframes. 

Mainframes 

While Macs and mainframes have coexisted in corporate environments since the Mac's 
debut in 1984, IBM did not officially acknowledge the Mac as an appropriate method of 
connection to its mainframes until 1991. 

Mainframe communication occurs through IBM's System Network Architecture (SNA) 
protocol set, which is roughly analogous to Apple's AppleTalk network protocol set. As 
with the other connections we've discussed, both a physical and a software connection 
are necessary. 

Physical Connection 

Physical connection to an IBM mainframe can be done either through a direct connec- 
tion to the mainframe or through a network connection. 

Direct Connection. The direct connection is the original method used to connect IBM's 
3270 terminals to a mainframe. This method requires modems or coaxial cable to con- 
nect the remote computer directly to one of the mainframe's cluster controller ports. 
While this method provides good speed and quick setup, it is quite expensive to imple- 
ment. Because of the high cost, this method is useful only when a small number of Macs 
need to be connected to an existing network with available connections. 
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To use the direct connection method, a card must be added to the Macintosh to support 
either a serial connection or a coaxial cable connection. Note that the coax cable connec- 
tion used for mainframe connectivity is not the same as coax cable connection used with 
thin Ethernet and the serial connection is not the same as standard Macintosh modem/ 
printer serial ports connection. 

Coax/Twinax Card 

Apple Computer, Inc. 

20525 Mariani Ave. 

Cupertino, CA 95014 

(800) 776-2333 

Apple Serial NB Card 

.Apple Computer, Inc. 

20525 Mariani Ave. 

Cupertino, CA 9vS014 

(800) 776-2333 



LAN Connection. A versatile method of connecting Macs to a mainframe is to use a LAN 
connection. In this scenario, a group of Macs are already connected together into a net- 
work, so only one connection between the Mac network and the mainframe is necessary 
to give all the Macs access to the mainframe's services. 

Direct LAN Connection. If the Macintosh network is using a data link that is supported 
by the mainframe, most commonly TokenRing, then simply adding the Macintosh net- 
work to the mainframe's network connections provides the necessary physical connec- 
tion. (See chapter 17 for details about data links.) Of course, after the physical connec- 
tion is made, software that speaks SNA must be added. 



Token Ring 4/16 NB Card 
Apple Computer, Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 

(800) 776-2333 




LAN Gateway. If the Macs that need to be connected to the mainframe aren't running 
on a network data link that is supported by the mainframe, a gateway can be used. The 
gateway sits between the two networks, acting as a translator between the two data-links 
and netvi'ork protocols. 

One such product is WallData's SNA*ps gateway software (previously sold by Apple). 
This product is installed on a Macintosh that has both a connection to the Mac network 
(LocalTalk or Ethernet) and a direct connection to the mainframe. This Mac then acts as 
a translator, intercepting messages between the two incompatible networks. 
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SNA«ps gateway 
WallData 

17769 N.E. 78th Place 
Redman, VVA 98052 

(800) 755-9255 

10 user $1495, 35 user $2995, 70 user $4495 

Software Connection. IBM originally designed its mainframes to communicate with 
users via the text-based 3270 '"dumb" terminals. While the Macintosh provides several 
methods for communicating with the mainframe, each method must essentially con- 
vince the mainframe that it is talking to one of its 3270 terminals. Therefore, each main- 
frame connectivity solution differs in how the mainframe's messages are displayed on 
the Macintosh. 



3270 Eiiiiilation. The most common method Macs use to communicate with main- 
frames is to emulate the 3270 terminals which the mainframe expects to be dealing with. 
With 3270 terminal emulation software, such as WallData's SNA*ps 3270, a Macintosh 
user is presented with a window which simulates the display of a 3270 terminal. Fortu- 
nately, emulation software allows the use of some of the typical Mac interface features 
such as definition of keyboard macros and reassigning of keystrokes, but gives a predomi- 
nately text-based interface. 

SNA*ps 3270 
WallData 

17769 N.E. 78th Place 
Redman, WA 98052 

(800) 755-9255 

$125.00 

Mac Front-end Software. If a developer wishes to maintain the standard Mac inter- 
face yet communicate with a mainframe, custom software must be written. Front end 
software is specifically written to present a Macintosh interface on the Mac side, while 
invisibly converting these actions and the mainframe's responses to and from the 
equivalents of 3720 terminal actions. 



UNIX 

UNIX is an operating system supported on nearly every computer platform from main- 
frames to personal computers. It was developed in the 1970s at A’F&T as a development 
environment for telecommunication systems. Since then, it has had major additions 
made by UC Berkeley, the Department of Defense, and most recently Sun. Today, UNIX 
based workstations are commonly used in engineering and other scientific applications. 



UNIX 



385 



UNIX: The Physical Connection 

As with most Macintosh and PC computer networks, Ethernet is the most common 
method of connection between UNIX computers. If the UNIX network you need to con- 
nect to is running over Ethernet, you need only add your Mac to the network to connect 
to the UNIX network. (See chapter 17 for details about how to add a Mac to Ethernet.) 

The Software Connection to UNIX 

The main role of the software connection is to resolve the fact that the two computers 
are speaking different languages (the Mac AppleTalk and the UNIX machine TCP/IP). 
This translation need not be performed at both ends of the communication: as long as 
one computer can speak in a language the other can understand, communication can 
proceed. 



Teach the UNIX Computer To Speak to the Mac. By adding software to the UNIX 
computer so that it can speak in the Mac's native network Language (AppleTalk), an 
unmodified Macintosh can speak to a UNIX machine (assuming the physical connection 
is in place). Generally, this type of setup is used to allow a UNIX file or print server to 
become available to the Macintosh. Because the UNIX server will be using native 
Macintosh protocols, the file or printer server will 

appear in the Macintosh Chooser as would any other Macintosh file or print server. 

See chapter 16, "File Servers." 

Products that perform this task are K-Ashare/K-spool by Xinet and PacerShare by Pacer 
Software. 



K-ASHARE 

Xinet 

2560 9th St., Ste 312 
Berkeley, CA 94710 



(510) 845-0555 

$595 to $4,495 based on number of concurrent sessions. 



K-Spool 

Xinet 

2560 9th St., Ste 312 
Berkeley, CA 94710 

(510) 845-0555 

$895 
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PacerShare 
Pacer Software, Inc. 

7911 Herschel Ave. 

La Jolla, CA 92037 

(800) 722-3702 

$5,000 per host computer 



Teaching the Mac To Speak TCP/IP. MacTCP, a part of Apple's TCP/IP Connection for 
Macintosh, allows Macintosh programs to speak using the TCP/IP protocol language. 
This, used in combination with a program written specifically to make use of the 
MacTCP additions, allows Mac users to interact with an unmodified UNIX-TCP/IP net- 
work service. 

TCP/IP Connection for Macintosh 
Apple Computer, Inc. 

20525 Mariani Ave. 

Cupertino, CA 95014 

(800) 776-2333 

Note that to use MacTCP, you need software that was specifically written to take advan- 
tage of it: mainstream Macintosh applications completely ignore the added language 
capability of MacTCP. 



Teach the Mac To Run UNIX Directly. Apple's add-on A/UX software allows the Mac to 
run UNIX software directly. This is accomplished by replacing the standard Macintosh 
operating system with a hybrid of both Apple's System 7 and the UNIX operating sys- 
tems. Because the resulting Macintosh has both the UNIX and System 7 operating sys- 
tems, the computer can run both Macintosh and UNIX software. Once A/UX is running, 
the Mac speaks TCP/IP internally and it can successfully communicate with other UNIX 
machines. 

A/UX CD-ROM Product v 3.0.1 

Apple Computer, Inc. 

20525 Mariani Ave. 

Cupertino, CA 95014 

(800) 776-2333 



Supported Macs. A/UX requires fairly powerful hardware to run: at least a 68020 with 
PMMU, 8 MB of ram and 160 MB of free hard disk space are required. According to 
Apple, the following Macs support A/UX: 



UNIX 



387 



Mac SE/30 

Mac II (with PMMU) 

Mac IIx 
Mac Ilex 
Mac Ilci 
Mac Ilfx 
Mac Ilsi 

Mac Centris 610 (with third-party FPU) 
Centris 650 (With FPU) 

Quadra 610, 650, 700, 800, 900, 950 



Installation. A/UX is installed from its CD using Apple's standard installer program. 
This installer program copies all necessary software to your computer and sets up a pro- 
tected area (partition) of your hard disk to store the UNIX files. 

Upon complete installation, you'll see a A/UX icon on your desktop. When you run 
A/UX, the UNIX partition will mount, and finally A/UX will load and ask you for a 
name and password, as is standard with UNIX systems. 
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Network Administration 
and Security 

by JeffRoback 



The network administrator is the person responsible for ensuring that each computer on 
the network can communicate properly with other network devices. In addition, the 
network administrator must make sure that no portion of the network becomes acces- 
sible to unauthorized users. 

Effective network administration couples the use of well-thought-out network policies 
with informed choices about the types of hardware and software that should be used. 
1'his chapter focuses on the issues of network policies, network security, as well as the 
tools that help with these tasks. (See chapters 16 and 17 for details about the hardw^are 
and software that form the network itself.) 



Network Policies 



During the planning stage of network management, the netw'ork administrator must 
make policy decisions about how the network will run, and must set guidelines for 
network users to follow. 




Note 



In a network environment, users typically assume that the administrator will be responsible for oil 
elements of computer maintenance. Therefore, when designing your network policies, it's very 
important to clearly describe which areas of maintenance you will not be performing and that you 
will expect users to perform some maintenance on their own. 
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Passwords 

Passwords are involved with nearly every step of network usage. As the administrator, 
you should communicate guidelines to your users to help them in their choice of pass- 
words. Ideally, each user's password is one that they will never forget, but one that other 
people wouldn't associate with them. Obvious passwords such as social security num- 
bers, birth dates, and children's names are poor choices, as they are probably the first 
guesses an educated intruder would make. After choosing, users should be encouraged to 
commit their passwords to memory so that they will not need to write them down. 

Your password policy should also specify if the users are required, asked, or even allowed 
to change their password. A network that requires its users to frequently change their 
passwords is the most secure, but also will probably be one where users will often forget 
their passwords. 



Caution 



Some security systems allow the network administrator access when a user has forgotten his pass- 
word while others become completely inaccessible when a user forgets his password! 



Auto-Login 

Many software packages designed for use in network environments have features to al- 
low each user's computers to remember that user's password for subsequent usage of that 
program. These features are popular because upon startup the user's computer automati- 
cally logs into file servers and E-mail systems, saving the user time and frustration. A 
drawback of these features is that they disable login security, allowing unrestricted access 
as long as the machine in question can be accessed. 



Note 



Combining Auto-Login features with User station security provides a good balance of network 
security and ease of use. 



Backup 

While backups will be discussed in detail chapter 31, it is important to note that each 
user has access to only a portion of most shared data (such as databases, file servers, or 
E-mail systems); the network administrator must take responsibility for backing up all 
shared data. 

Software Licenses 

One of the most difficult tasks for the network manager is to ensure compliance with 
software licenses. Each software package purchased has varying rules regarding where 
and how it may be distributed to the various users on the network. Generally, one copy 
of the software must be purchased for each person who will use the software. 
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To ensure compliance with all software licenses, the network administrator can either 
carefully restrict distribution of software, closely monitor each user's station, or develop 
guidelines for users to follow. The tools section of this chapter lists some of the software 
packages available to aid in this task. 

Software Updates 

One of the most onerous tasks a network manager faces is to provide users the most 
current version of the various software packages. When a large number of machines must 
be updated, simply running install disks on each machine is not an effective means of 
distribution. 

To maintain consistency within an organization, the network manager needs to decide 
when, and to whom each update will be distributed. Once the updates are completed, 
the manager can use network station analysis tools to ensure that the appropriate people 
received the updates they needed. 

See "Tools for Network Maintenence" at the end of this chapter for details about the 
software available for these tasks. 

Network Security 

In the simplest sense, network security schemes are designed to hide data and resources 
from users that are not authorized to access them. While it would seem one couldn't 
have too much security, this situation bears closer inspection. As you further protect 
your data, the chance of it becoming unrecoverable increases. Each form of computer 
security has a different compromise between security and accessibility; you must weigh 
your need for security against the potential for data loss. 



The best way to maintain a high assurance of data accessibility while continuing to provide a high 
level of security Is to perform thorough and frequent backups of ail system information. 




User Station Security 

At the individual user's computer, your security concerns are the user's data, as well as 
the information and resources to which this user's computer has access. 

Inactive User Security. Inactive user security protects the system from unauthorized 
entry when a user temporarily leaves the computer. This type of security is most com- 
monly a part of a screen saver package that clears the display on the monitor after a set 
period of inactivity. 

The downside of this type of security is that by restarting the computer, the security is 
reset, leaving the computer vulnerable to entry. Fortunately, this hole is easily plugged 
by adding the next class of software: Startup user security. 
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Tip 



While screen savers that are application based (such as Dark Side of the Mac) use less memory and 
suffer few compatibility troubles, they are less secure than applications that are extensions or 
control panels (such as After Dark). 



Startup User Security. Startup user security is designed to prevent unauthorized users 
from starting up a computer from a resting state. As with idle user security, startup secu- 
rity depends upon the use of a password to identify the proper owner of the equipment. 
Startup security is generally implemented through special features of a hard disk 
formatter or utility software (such as DiskLock by Fifth Generation Systems). 



Caution 



Startup security protects the system at a low level of the computer's operations, the hard disk 
driver. Because these changes are so basic to the system's operation, if a user forgets the password 
or if the protection software itself becomes damaged. It can become impossible to recover the 
information stored on the computer! 



Server Security 

The computer serving as a file, mail, database, or other type of server holds the data that 
all users share. While each individuaTs computers can only access the data that the 
server allows, the server itself must have access to all the data. Therefore, all data is acces- 
sible to anyone who can gain physical access to the server. Accordingly, it is important to 
make use of the previously mentioned user security types on a server, as well as to use 
good physical security, such as locked doors or even an alarm system, on the room 
which contains the server. 

Network Maintenance 

Network maintenance is the ongoing support of users and computers on your network. 
This task will be made much easier if you've established and discussed a thorough net- 
work policy statement with your users. 

Types of Maintenance 

While the physical wiring and configuration of the network will require occasional 
maintenance, much of your work will involve maintaining the network software that 
you install. 





Network Maintenance 



393 



File Server Maintenance 

Because a nonfunctioning file server separates a user and their data, it is important to 
consistently maintain them. The main task of file server maintenance is to change the 
server's internal list of users to match the physical and employee configurations of the 
company. In addition, the person maintaining the file server needs to make sure that 
the server operates efficiently and that it has sufficient storage resources. 

E-mail Maintenance 

H-mail maintenance is similar to file server maintenance. The main task is to keep the 
E-mail server's listing of users current. In addition, you'll probably need to perform peri- 
odic diagnostics and cleanups of the mail files, as required by the software you're using. 

Backup Maintenance 

If you're using a network-wide backup scheme, you need to periodically check on this 
machine to ensure that it's actually backing up the items it thinks it is, and that it always 
has sufficient backup medium to perform the backups as scheduled. 

If you choose not to perform backups centrally, you should periodically check to ensure 
that users are performing their own backups. See chapter 31, "Hard Drive Backup and 
Optimization," for more details about backups. 



Wiring Maintenance. Network wiring doesn't require frequent maintenance. While 
wiring is often the first source of blame for network problems, if properly installed, it is 
rarely the actual cause of problems. It's a good idea to check the validity of the wiring 
periodically when it is working to spot intermittent connections and so that you will 
recognize any differences once things stop working properly. 



Testing of network wiring is done with software that sends short messages ("pings") to 
different spots on the network, and times the amount of time a reply takes. Periodic 
quick checks around the network to look for inappropriately long response times will 
give you a good idea of the overall status of your wiring condition and can rule out wir- 
ing conditions as the source of network troubles. See the section "Tools for Network 
Maintenance" later in this chapter for examples of software that perform this function. 




Tip 



Because network wiring can be one of the most difficult and most frustrating things to trouble- 
shoot after it's installed, it makes a great deal of sense to plan carefully and to use high quality 
network wiring. 
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Tools for Network Maintenance 

Performing the setup and maintenance weVe described in this chapter would seem to be 
an insurmountable task. Fortunately, many software tools are available to the adminis- 
trator to ease the tasks of network maintenance. The major advantage these tools provide 
is the ability to perform maintenance tasks from a variety of locations on (and off) the 
network. 

File Server Maintenance 

Several tools are available to provide file server maintenance. The most obvious ones are 
included with your file server package. AppleShare, for example, makes use of the 
"'AppleShare Admin" software to perform updates to user lists and access privileges. 
Third-party software tools such as GraceLan Server Manager or Sonic System's Server 
Sentry allow you to perform similar tasks, but add the ability to perform these tasks from 
any computer on the network: thus allowing you to configure multiple file servers from 
one physical location. 

Network Inspection Tools 

Software to test network integrity is quite helpful when major network failures occur. 
Typical examples are GraceLan Network manager and Sonic System's Radar, and Apple's 
Inter»Poll. These tools use test signals to show you how quickly and accurately each 
computer on the network can send and receive messages. In addition, these packages can 
give you information about the hardware in use at each network station. 

Inter* Poll 

Apple Computer, Inc. 

20525 Mariani Ave. 

Cupertino, CA 95014 

(800) 776-2333 

recently discontinued 

GraceLan Network Manager 
Technology Works 
4030 Braker Ln. W Ste 350 
Austin, TX 78759 

(800) 688-7466 

$795 retail 

Radar 4.0 

Sonic Systems, Inc. 

1150 Kifer Rd, #201 
Sunnyvale, C.A 94086 

(800) 437-1518 

$499 retail 
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Software Update Tools 

When many users need updates of common software packages, programs such as 
GraceLan Update Manager or Radar can be immensely helpful. These packages allow the 
network administrator to prepare and perform updates to all stations from one central 
location. 

GraceLan Update Manager 
Technology Works 
4030 B raker Ln. W Ste 350 
Austin, TX 78759 

(800)688-7466 

$495 retail 

Remote Access 

Apple's Remote Access (ARA) isn't a network management tool itself: it is software that 
uses modems to trick your computer and a remote network into thinking you're physi- 
cally connected. Combining ARA with any of the above tools allows you to perform 
some network administration tasks from virtually anywhere. See chapter 15, "Modems," 
for details about ARA. 



Caution 



Don't use Apple Remote Access connections to perform network configuration changes that could 
affect the network status of the machine controlling the ARA connection. You could be rudely 
disconnected in the middle of your changes and be unable to reconnect! 
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Buy New or ^ajof Upgrade 



by Jack McShea 



At some point in the ownership of a Macintosh system, the owner or manager will have 
to address the issue of whether to upgrade an old Mac or replace it with a new model. 

In most cases the decision to upgrade a system is based largely on money: is the expense 
involved in the upgrade or replacement worth the increased performance and/or features 
inherent in the new (improved) Mac? In many cases an upgrade might be inexpensive, 
such as when adding VRAM or a small amount of RAM. In other cases it is not. Clearly 
the decision to do a ROM and FDHD (floppy drive, high density) upgrade on a Mac II is 
in the second, more difficult, category. Keep in mind that system-wide logic board up- 
grades offered by Apple to convert machines to higher levels within the product line 
often include certain advantages in compatibility and added functional specifications 
due to the new ROMs that come along with the upgrade. In cases where an accelerator or 
partial upgrade is concerned, no ROM features can be included with this enhancement. 



The next point to address is whether to buy one of Apple's system upgrades; that is, 
to convert the old Mac to a newer, speedier model, or employ one of many excellent 
third-party accelerator boards to enhance the performance of the system. Additionally 
the user might consider adding more RAM, video upgrades, and SCSI acceleration to a 
Mac system to further enhance its speed. 



This chapter addresses the issue of upgrading a Macintosh by way of Apple-designed 
system conversions or Logic Board Upgrades (LBU). These upgrades are furnished by 
Apple Dealers as upgrade paths for owners who desire more performance from their ex- 
isting Macintosh models while extending their investments in their current hardware. 
The net effect of these upgrades is to convert a (lower level) Macintosh to a higher one 
within the Macintosh product line. Examples of this kind of upgrade follow with candi- 
date Macs and upgrade kits that apply to them. Other options like the addition of ItAM, 
video cards, and CPU accelerators are addressed in other chapters. 
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Buy New or Major Upgrade 



Legal and Accounting Issues 

Before undertaking any upgrade of the Macintosh, or its components, it might be impor- 
tant to inquire about the warranty risk associated with the upgrade and any financial 
advantage (or disadvantage) of pursuing that option. The next section discusses these 
factors and addresses some typical examples as illustrations. 

Opening the Case Voids Warranty 

As all of the upgrades de.scribed in this section involve the conversion of one (kind of) 
Macintosh to another, they necessarily require partial or complete disassembly of the 
computer to accomplish the task. As such, an Apple Certified Technician is required to 
perform these upgrades in order to protect any warranty on the computer and invest the 
new warranty on the parts installed. Please consult a local Apple Dealer for information 
on the installation of these logic board upgrades. Some third-party vendors offer these 
upgrades from reclaimed parts, but they will certainly not be honored by Apple as war- 
ranty items. 

Depreciation of Computer Hardware 

In addressing the problem of upgrading a Macintosh, the business user has a more com- 
plicated situation to wrestle with than the personal user. When should the Mac be re- 
tired, and should it be sold outright or traded-in for a new one? How can I depreciate the 
unit? Does it pay to upgrade first and extend the life of the system before trading it in for 
a new one? These questions will be addressed in the section that follows. Please keep in 
mind that the discussion is not necessarily a detailed treatment of tax law or your tax 
situation. Please consult a qualified accountant or CPA for advice specific to your situa- 
tion and the current tax laws. 

The Internal Revenue Service (IRS) has taken a big bite out of possible deductions for 
personal computers used in the home, and this should not be considered a frivolous 
deduction. In fact, under the current stringent guidelines few people qualify for tax de- 
ductions who are not running a business or are required by their employer to have and 
operate a computer as part of their jobs. 

In order to depreciate the cost of personal computer equipment, it must be acquired and 
used for the purposes of the business or for the convenience of the employer. If owned 
personally as an employee, it must be required by the employer as a requirement of the 
job and must be shown to benefit the employer and not just make your life easier or 
more enjoyable. 

These basic tests apply only to an employee's use of a personal computer. If the com- 
puter is used 100 percent of the time in a business, and if the expenses are reasonable 
and ordinary, the expenses are deductible. Please consult a qualified accountant or CPA 
for an analysis of your situation to assess if you qualify for a deduction and to predict the 
amount of the deduction. 



Legal and Accounting Issues 



401 



Section 179 Deduction 

As with all equipment purchased to aid the running of a business, an expense may be 
deducted under Section 179 of the tax code for amounts up to $17,500 (currently). That 
is, you may write-off up to $17,500 in expenses for business equipment immediately 
without the need to depreciate the cost over the required five-year period. Once again, 
the requirement to take this deduction requires that the equipment be used exclusively 
for business at a regular business establishment or a qualified home office. If the com- 
puter is not used exclusively for business, then the percentage of business use may be 
deducted as an expense. Consult an accountant for details. 

Given that the cost of personal computer equipment (and especially Macintoshes) has 
decreased dramatically in the recent past, the Section 179 deduction is the simplest and 
possibly the most popular deduction method to be taken for standard office equipment 
like a new Macintosh. It is a one-time write-off for the entire amount and requires no 
complicated depreciation schedule or bookkeeping. Adequate records of purchase and 
ownership are required. 

Depreciating Computer Equipment on a Schedule 

In cases where the financial structure and organization of the company are more com- 
plex, a proper depreciation of the computer equipment may be required. Following are 
three situations concerning the upgrade of a Macintosh system. These scenarios are given 
as illustrations of how the financial aspects of the upgrade may behave, not as illustra- 
tions of specific detailed scenarios by which to guide your life or business. 

Scenario I: Buy a Mac and Trade-in After 5 Years for New Model. One common 
situation in business ownership of a Macintosh involves trading-in an old Mac for a new 
one. Under the current tax guidelines, the exchange of business or investment property 
for similar business or investment property is allowed as a nontaxable exchange. That is, 
if you trade the old Mac in (presumably for a discount on the new system), the amount 
gained in the trade-in is not taxable. This is referred to as like kind exchange and is not the 
same thing as selling the system outright and applying the money gained toward the 
purchase of a new Macintosh. 

Refer to table 20.1 for how the basis remaining in the system changes with time. In this 
scenario, we are considering a group of five Macs purchased for use in a small company. 
Notice the trade-in value of $900 per system for the old systems is applied to the cost of 
the new systems and results in a net cost of $20,500. 
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Table 20.1 Depreciation Schedule for Five Systems for Five Years 



Invoice Cost: $25,000 

Trade-in value: $4,500 

Asset value: $20,500 
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Table 20.1 Continued 



Depre- 

Year 


Depre- 

ciation 

% 


elation 

$ 


Total 
Dep $ 


Basis $ 


Total 

Basis 

% 


Deprec'd 

% 


year 1 
(half yr) 


20.00 


4,100.00 


4,100.00 


16,400.00 


65.60 


34.40 


year 2 


32.00 


6,560.00 


10,660.00 


9,840.00 


39.36 


60.64 


year 3 


19.20 


3,936.00 


14,596.00 


5,904.00 


23.62 


76.38 


year 4 


11.52 


2,361.60 


16,957.60 


3,542.40 


14.17 


85.83 


year 5 


11.52 


2,361.60 


19,319.20 


1,180.80 


4.72 


95.28 


year 6 
(half yr) 


5.76 


1,180.80 


20,500.00 


0.00 


0.00 


100.00 


Total 


100.00 


20,500.00 











Because of the half-year convention used in calculating the first and last years in the five- 
year depreciation, the actual period of depreciation is over six years. Basis refers to the 
value remaining in the asset after the depreciation expense is deducted from the cost. 
Thus, after four years, the Macintosh system has a basis of $3542.40 remaining in it for 
the owner. At the end of the depreciation schedule the basis is zero. 

Keep an eye on the basis left in the computer as an index of when to upgrade. If the 
owner of this system decides to trade the system in after three years (as many are 
tempted to do because of rapid expansion in the Macintosh line), he will have to apply 
the remaining basis to the cost of the new system for the depreciation of the new system. 
In most cases it is advisable to wait until the fifth year before retiring a system. The situa- 
tion wherein the Macs are traded after two years of use is outlined next. 

Scenario II: Buy a Mac and Trade-In After 2 Years for New Model. Most power users 
go for this scenario. With the rapid advance of Macintosh systems, the ideal system of 
two years ago is impossible to tolerate and an upgrade to a new, faster system is required. 

In the first part of this illustration, we assume that new Macs are purchased as a group 
with no other equipment offered in trade. There is no residual basis to transfer to the 
purchase because no other equipment is involved. 

Luckily, at the time of the system upgrade the dealer offers a hefty trade-in for the old 
system to offset the cost. The total outlay for the final systems is $63,867 compared to an 
initial investment of $25,000. 



Table 20.2 Depreciation Schedule for Five Systems with Major Upgrades 



Purchase of Original Equipment 

Invoice Cost: $25,000 

Asset value: $25,000 
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Year 


Depre- 

ciation 

% 


Depre- 

ciation 

$ 


Total 
Dep $ 


Basis $ 


Basis 

% 


Totai 

Deprec'd 

% 


year 1 
(half yr) 


20.00 


5,000.00 


5,000.00 


20,000.00 


80.00 


20.00 


year 2 


32.00 


8,000.00 


1 3,000.00 


12,000.00 


48.00 


52.00 


year 3 


19.20 


4,800.00 


1 7,800.00 


7,200.00 


28.80 


71.20 


year 4 


11.52 


2,880.00 


20,680.00 


4,320.00 


17.28 


82.72 


year 5 


11.52 


2,880.00 


23,560.00 


1,440.00 


S.76 


94.24 


year 6 
(half yr) 


5.76 


1,440.00 


25,000.00 


0.00 


0.00 


100.00 


Total 


100.00 


$25,000.00 











Upgrade of Previous System After Two Years of Use 

Invoice Cost: $40,000 

Trade-in value: $8,333 

Basis from old: $12,000 

Final cost: $43,667 

Total outlay: $68,667 



Year 


Depre- 

ciation 

o/o 


Depre- 

ciation 

$ 


Total 
Dep $ 


Basis $ 


Basis 

% 


Total 

Deprec'd 

% 


year 1 
(half yr) 


20.00 


8,733.33 


8,733.33 


34,933.33 


80.00 


20.00 


year 2 


32.00 


13,973.33 


22,706.67 


20,960.00 


48.00 


52.00 


year 3 


19.20 


8,384.00 


31,090.67 


12,576.00 


28.80 


71.20 


year 4 


11.52 


5,030.40 


36,121.07 


7,545.60 


17.28 


82.72 


year 5 


11.52 


5,030.40 


41,151.47 


2,515.20 


5.76 


94.24 


year 6 


5.76 


2,515.20 


43,666.67 


0.00 


0.00 


100.00 


(half yr) 


Total 


100.00 


$43,667.00 











Scenario III: Buy a Mac, Upgrade, and Trade-in After 5 Years. In this situation, we 
outline the case where the owner of a small company decides to upgrade a group of five 
Macs with either a logic board upgrade or some other kind of interim upgrade, before 
finally retiring the group in a purchase of new Macs. 



Upgrades 



404 



Buy New or Major Upgrade 



At the start, each system is valued at $5,000. At the second year, an upgrade of $1,200 
per Mac is applied to the five systems. The existing basis at that time is $12,000 for the 
collection. This is added to the upgrade value of $6,000, resulting in a new basis of 
$18,000. The total cash outlay for the system with the upgrade is now $31,000, an in- 
crease of cost of 24 percent over the initial price of the system. 

This upgrade carries the new Macs another two years until it is once again decided that 
new machines are called for. The five Macs are retired at a trade-in value of $1,400 each, 
carrying over an old basis of $8,640 from the previous schedule. The resulting value is 
$41,640. The total cash outlay so far on these Macs is $64,000, more than tw^o times the 
value of the original system. 



Table 20.3 Depreciation Schedule for Five Systems with Upgrades and 
Trade-ins 



Buy 5 New Macs 

Invoice Cost: $25,000 

Asset value: $25,000 



Year 


Depre- 

ciation 

% 


Depre- 

ciation 

S 


Total 
Dep 5 


Basis S 


Basis 

% 


Total 

Deprec'd 

®/o 


year 1 
(half yr) 


20.00 


5,000.00 


5,000.00 


20,000.00 


80.00 


20.00 


year 2 


32.00 


8,000.00 


13,000.00 


12,000.00 


48.00 


52.00 


year 3 


19.20 


4,800.00 


17,800.00 


7,200.00 


28.80 


71.20 


year 4 


11.52 


2,880.00 


20,680.00 


4,320.00 


17.28 


82.72 


year 5 


11.52 


2,880.00 


23,560.00 


1,440.00 


5.76 


94.24 


year 6 
(half yr) 


5.76 


1,440.00 


25,000.00 


0.00 


0.00 


100.00 


Total 


100.00 


$25,000.00 











Add 5 Upgrades to Previous Systems 

Invoice Cost of Upgrade: $6,000 

Basis from old $12,000 

New Basis: $18,000 

Total Outlay: $31,000 



Year 


Depre- 

ciation 

% 


Depre- 

ciation 

$ 


Total 
Dep $ 


Basis $ 


Basis 

% 


Total 

Deprec'd 

% 


year 1 
(half yr) 


20.00 


3,600.00 


3,600.00 


1,4400.00 


80.00 


20.00 


year 2 


32.00 


5,760.00 


9,360.00 


8,640.00 


48.00 


52.00 


year 3 


19.20 


3,456.00 


12,816.00 


5,184.00 


28.80 


71.20 
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Year 


Depre- 

ciation 

% 


Depre- 

ciation 

$ 


Total 
Dep $ 


Basis $ 


Basis 

% 


Total 

Deprec'd 

% 


year 4 


11.52 


2,073.60 


14,889.60 


3,110.40 


17.28 


82.72 


year 5 


11.52 


2,073.60 


16,963.20 


1,036.80 


5.76 


94.24 


year 6 
(half yr) 


5.76 


1,036.80 


18,000.00 


0.00 


0.0 


100.00 


Total 


100.00 


$18,000.00 











Retire previous systems and upgrade to 5 new Macs 

Invoice Cost: S40,000 

Basis from old: $8,640 

Trade-in value: $7,000 

Final cost: $41,640 

Total Outlay: $64,000 



Year 


Depre- 

ciation 

o/o 


Depre- 

ciation 

$ 


Total 
Dep $ 


Basis $ 


Basis 

% 


Total 

Deprec'd 

% 


year 1 
(half yr) 


20.00 


8,328.00 


8,328.00 


33,312.00 


80.00 


20.00 


year 2 


32.00 


13,324.80 


21,652.80 


19,987.20 


48.00 


52.00 


year 3 


19.20 


7,994.88 


29,647.68 


11,992.32 


28.80 


71.20 


year 4 


11.52 


4,796.93 


34,444.61 


7,195.39 


17.28 


82.72 


year 5 


11.52 


4,796.93 


39,241.54 


2,398.46 


5.76 


94.24 


year 6 
(half yr) 


5.76 


2,398.46 


41,640.00 


0.00 


0.00 


100.00 



As illustrated in these examples, the true cost of ownership can be greatly inflated if 
upgrades are undertaken at the wrong time or to the wrong degree. This leads many to 
conclude that it is wisest to purchase the most Mac possible at the start to extend the life 
of the system. In other words, if the buyer of these systems had chosen to "buy-up" at 
the start and purchased better systems than might have been originally needed, the over- 
all useful life of the purchase might have been extended, thereby eliminating the need 
for the interim upgrade altogether. 

On the other hand, the interim upgrade can provide considerable performance boosts to 
older systems (see chapter 25, "Adding Accelerator Cards") that allow currently owned 
Macs to be used until the price of advanced systems comes down to more approachable 
levels. 

Cost Accounting of Time Saved Due to Upgrade vs. Upgrade Cost. Another aspect 
concerning the upgrade of Macintosh systems that directly affects business is whether 
the cost of the proposed upgrade can be recovered through the increased performance 
gained by the new system. Table 20.4 illustrates a kind of analysis that the buyer may 
want to undertake in order to assess the practicality of a major upgrade. 
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Table 20.4 Upgrade Cost Benefits and Time Savings 



Basic System 


Mac hrs 
per day 


o/oWP 

small 


o/oWP 

long 


%ss 

simple 


%ss 

complex 


%Graphics 

simple 


Clerical use 


6 


50 










Basic business 


4 


50 




50 


50 




Adv business 


6 


20 




20 


20 




Basic GA 


4 


5 








40 


Adv CA 


6 


5 








20 


Basic DTP 


4 


40 


30 






25 


Adv DTP 


6 


10 


70 






10 


Basic tech 


4 


20 


5 


5 


5 


5 


Adv tech 


6 


10 


5 


5 


5 


5 


1 Major upgrade 


50 












Net Gain 




5 


25 


5 


10 


20 


Time saved (hrs) 


Basic clerical use 




0.150 


0.000 


0.150 


0.000 


0.000 


Basic business 




0.100 


0.000 


0.000 


0.200 


0.000 


Adv business 




0.060 


0.000 


0.060 


0.120 


0.000 


Basic GA 




0.010 


0.000 


0.000 


0.000 


0.320 


Adv GA 




0.015 


0.000 


0.000 


0.000 


0.240 


Basic DTP 




0.080 


0.300 


0.000 


0.000 


0.200 


Adv DTP 




0.030 


1.050 


0.000 


0.000 


0.120 


Basic tech 




0.040 


0.050 


0.020 


0.020 


0.040 


Adv tech 




0.030 


0.075 


0.015 


0.030 


0.060 


Totals 




Time 

Saved 


S hr 


S day 


S yr 




Basic clerical use 




0.300 


30 


9.00 


3,069.00 




Basic business 




0.300 


40 


12.00 


4,092.00 




Adv business 




1.040 


50 


52.00 


17,732.00 




Basic GA 




1.063 


30 


31.90 


10,877.90 




Adv GA 




1.755 


60 


105.30 


35,907.30 




Basic DTP 




0.647 


30 


19.40 


6,615.40 




Adv DTP 




1.400 


60 


84.00 


28,644.00 




Basic tech 




0.877 


40 


35.07 


11,957.73 




Adv tech 




1.570 


80 


125.60 


42,829.60 
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Basic System 


^Graphics 

complex 


%DB 

simple 


%DB 

complex 


other 

special 


Total 




Clerical use 










100 




Basic business 










100 




Adv business 






40 




100 




Basic GA 


55 








100 




Adv GA 


75 








100 




Basic DTP 


5 








100 




Adv DTP 


10 








100 




Basic tech 




5 




50 


100 




Adv tech 




5 




65 


100 




Major upgrade 


Net Gain 


33 


20 


33 


33 






Time saved (hrs) 










hours 


mins 


Basic clerical use 


0.000 


0.000 


0.000 


0.000 


0.300 


18.0 


Basic business 


0.000 


0.000 


0.000 


0.000 


0.300 


18.0 


Adv business 


0.000 


0.000 


0.800 


0.000 


1.040 


62.4 


Basic GA 


0.733 


0.000 


0.000 


0.000 


1.063 


63.8 


Adv GA 


1.500 


0.000 


0.000 


0.000 


1.755 


105.3 


Basic DTP 


0.067 


0.000 


0.000 


0.000 


0.647 


38.8 


Adv DTP 


0.200 


0.000 


0.000 


0.000 


1.400 


84.0 


Basic tech 


0.000 


0.040 


0.000 


0.667 


0.877 


52.6 


Adv tech 


0.000 


0.000 


0.000 


1.300 


1.570 


94.2 
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In the previous illustration, nine different fictitious Macintosh users are presented along 
with an estimate of the number of hours they spend on their Macs and the tasks they 
employ in an average day. The reader may design his or her own chart and weigh the 
usage appropriately for specific usage in his or her organization. 

In this example, a basic clerical employee uses his Macintosh exclusively for light word 
processing and simple spreadsheets. This might cover such situations as short letters, 
memos. E-mail, and some expense reports. Other users in the company press their Macs 
harder on tasks like long document preparations, annual reports, retouching photos, and 
CAD, and as such are entered differently in the table for other applications. 

Next, a value for (or degree of) the proposed upgrade is assigned to the system. In this 
case we have selected a 50 percent upgrade; that is, the performance of the system is 
increased 1.5 times over the baseline to see what savings will result. A net gain or net 
benefit factor is then assigned to each different computer task or application. Here we 
assume that a 50 percent increase in overall system performance will be translated to 
some other (lesser) factor in actual net efficiency or productivity in the workplace. In this 
instance it is assumed that light applications of the Macintosh will not benefit as greatly 
from a major upgrade as the heavier applications. The reader is invited to make assess- 
ments of the benefits gained by particular employees in his or her own situation and 
substitute them in the chart. 

Based on these numbers, estimates of time saved per Macintosh workday arc generated. 

In the case for the basic clerical employee, 18 minutes per day are saved, whereas for the 
high-end graphics and engineering users, more than an hour a day can be reclaimed by 



Table 20.5 Comparison of Performance and Costs for Apple LBUs 



Baseline 

Model 


Disk 


CPU 


FI. Pt. 


Video 


Upgrade 

Model 


128k 










Mac Plus 


512k 










Mac Plus 


512Ke 










Mac Plus 


SE 


2.5 


0.8 


0.6 


1 


SE/30 


Classic 


2.5 


0.8 


0.6 


6 


Classic II 


LC 










LCIII 


LCII (P400...) 




7.6 


3.8 


4.7 


5 


Mac II 


6.5 


5.4 


68 


5 


Mac llfx 


Mac llx 










Mac llfx 


Mac Ilex 










Mac llci 


Mac llci 


10.7 


8.3 


129 


9 


Quadra 650 


Mac llci 


10.7 


8.3 


129 


9 


Quadra 700 


LC 520 










Mac llvx 


Mac Hvx(P600) 


10.2 


7.3 


151 


9 


Quadra 650 
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going to the faster Macintosh system. Depending on the value of the billable hours for 
these employees, the savings or gains to an employer can be considerable. If these sav- 
ings can be directly transferred to more jobs processed by the employer, the cost of the 
upgrade can be recaptured directly in a short time. 
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Performance Considerations 

Tabic 20.5 is a resume of the possible upgrade paths and options present for desktop 
Macintosh systems. Along with the upgrades offered by Apple, many third-party manu- 
facturers offer their own accelerator or upgrade kits to enhance the performance of older 
systems. In this chapter we address only the logic board upgrades (LBU) provided by 
Apple. These allow the user to convert an older Mac to a speedier and more capable 
model. We will address the other upgrade options in subsequent chapters. 

The overall performance figures given for each Macintosh use the Macintosh Classic as a 
reference point or n value of 1 for comparisons. In this case, a Mac Plus is considered to 
be 80 percent the performer of a Classic, while the Centris 650 is roughly 10.6 times 
faster. A table of conversion kits and logic board upgrades follows. Not all possible up- 
grades are still offered by Apj^le. Those offered by third-party vendors are marked. The 
buyer interested in these upgrades should compare the price of the LBU to the cost of a 
new Macintosh. Given that the street price of a Quadra 605 is currently below $990, the 
attractiveness of the upgrades for the end systems has diminished markedly in recent 
months. 





Disk 


CPU 


FI. Pt. 


Video 


Cost of 
Upgrade 


Vendor 










$100 


Shreve Systems 










$100 


Shreve Systems 










$100 


Shreve Systems 










$400 


Shreve Systems 


7.6 


3.8 


4.6 


5.8 


$700 


Apple 


10 


10 


10 


10 


$1,700 


Apple 


10 


10 


10 


10 


$1,700 


Apple 


9.2 


18 


240 


8 


$1,299 




9.2 


18 


240 


8 


$1,299 




10.7 


8.3 


129 


9 


$400 




18.2 


42 


406 


23 


$1,400 


Shreve Systems 


Apple 


10.2 


7.3 


151 


9 




Apple 


18.2 


42 


406 


23 




Apple 



(continues) 



Upgrades 



410 



Buy New or Major Upgrade 



Table 20.5 Continued 


Baseline 

Model 


Disk 


CPU 


FI. Pt. 


Video 


Upgrade 

Model 


Centris 610 










6100/60 


Centris 650 










7100/66 


Centris 660AV 


16 


32 


307 


22 


6100/60AV 


Quadra 61 0 


18.4 


31 


307 


18 


6100/60 


Quadra 650 


18.2 


42 


406 


23 


7100/66 


Quadra 660AV 


16 


32 


307 


22 


6100/60AV 


Quadra 800 


19 


42 


410 


25 


8100/80 


Quadra 840AV 


19 


49 


476 


30 


8100/80AV 


Quadra 900 










Quadra 950 


Quadra 950 


16 


41 


400 


27 





Technology Issues 

A description of the upgrade paths for various Macintosh models is given below. Keep 
in mind that not all LBUs are currently available, and the buyer may have to go the 
third-party route to effect his upgrade. Where possible, model numbers for Apple up- 
grades are given. Consult a local Apple Dealer for more information on these upgrades 
and current pricing. Refer to the tables given previously for a listing of which particular 
Macs have upgrade options to other models and what the resulting performance and 
features benefits should be. In many cases the benefits of the upgrade are more than just 
speed. Expanded features like built-in video, color, maximum RAM, and built-in ethernet 
are such examples. A short listing of logic board upgrades is given in table 20.5. 

Upgrades for the 128K, 51 2K, and the S12Ke Macs 

Although once faithful and trusty companions to home and office Macintosh users, the 
early pre-Mac Plus models are not as common today as candidates for upgrades as they 
once were. Largely replaced by faster Macs, they are often still maintained by their (origi- 
nal) owners for sentimental reasons and not because of their general utility. In most 
cases the original Apple upgrades can still be gotten through local .Apple dealers. There 
are still third-party sources of these upgrades too, although they are less common each 
year. 

As far as Apple upgrades are concerned, one option for a 128K or 512K Mac is to buy the 
newer 128K ROM and replace the original 64K ROM chips. Apple offered a two-part up- 
grade to a Mac Plus for these models that included a ROM upgrade and an 800K internal 
floppy disk drive. The 512Ke model already has the 128K ROMs and floppy drive. 

The other part of the upgrade from Apple involves installing the Macintosh Plus logic 
board which replaces the original logic board. The Mac Plus upgrade will pro\dde a SCSI 
port and 1 MB of on-board RAM as part of the basic kit. The 128K ROM upgrade must 
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Disk 


CPU 


FI. Pt. 


Cost of 
Video 


Upgrade 


Vendor 


20 


112 


3220 


25 


$1,600 


Apple 


21 


166 


4185 


34 


$2,000 


Apple 


20 


151 


3292 


18 


$2,000 


Apple 


20 


112 


3220 


25 


$1,600 


Apple 


21 


166 


4185 


34 


$2,000 


Apple 


20 


151 


3292 


18 


$1,900 


Apple 


22 


202 


4339 


35 


$3,000 


Apple 










$3,000 


Apple 


16 


41 


400 


27 




Apple 
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accompany this upgrade because the SCSI port and floppy disk require the code in the 
new ROMs to operate. Currently a 512Ke to Mac Plus upgrade is around $100. 

Upgrades for the Plus, SE, and SE/30 

The Mac Plus does not possess any Apple-approved logic board upgrade to any other 
model of Macintosh. As such, the usual tack to take with a Plus is to add RAM, buy a 
third-party accelerator, or sell the unit outright and apply the money to a new Mac. 

All these options are addressed in later chapters. 

The Macintosh SE, on the other hand, does have an official Apple upgrade to the SE/30. 
This upgrade is mostly a logic board swap of the original 68000 SE logic board with the 
SE/30's 16 MHz 68030 board. Otherwise the units are the same, and the official Apple 
upgrade kit only includes a new bezel for the (new converted) SE/30 and metal chassis 
for old SEs that might need a replacement. Although the SE/30 does support the 
Superdrive directly, no drive unit is included in the upgrade kit. The Superdrive must be 
purchased separately to complete the upgrade, if desired, and can be added to the SE 
without an SE/30 logic board if a drive upgrade is the only thing needed. Keep in mind 
that because the SE/30 has a different expansion slot from the SE, all cards used in the SE 
will have to be replaced with SE/30-compatible versions once the upgrade is completed. 
RAM is directly transferable to the new SE/30. 

Besides CPU speed, two big advantages that the SE/30 has over the SE are the wider and 
faster data bus and the support of color video in its ROM (a PDS video card must be 
used). The SE/30 also supports up to 128 MB of RAM compared to 4 MB in the SE. 

The original price of the Apple SE/30 upgrade kit was $1,699. Recently the street price of 
this upgrade kit was around $700 and a single SE/30 logic board may be purchased for 
around $400. 

The SE/30 however has no logic board upgrade to any other Macintosh model. See the 
chapters on accelerators and RAM for upgrade options for this Macintosh. 
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Macintosh Classic to Classic II Upgrade 

The Macintosh Classic can be upgraded to the Classic 11 by purchasing the Classic 11 LBU. 
The part number is M1545LL/A. 

Like the SE-to-SE/30 upgrade, the Classic 11 has a faster data bus and supports 10 MB 
of RAM over the 4 MB in the Classic. The Classic 11 has 2 MB of hard-soldered RAM 
on-board; the Classic has 1 MB. Because the Classic 11 uses a 68030, a PMMU is present 
for virtual memor>'. 

Upgrades for the Mac II, llx, and Ilex Models 

The original Mac 11 and Ilx are still much loved by their owners because of the hefty 
power supply and six NuBus slots they jx)ssess. In addition to these options, the II and 
Ilx have eight 30-pin SIMM slots for memory upgrades. 

The big differences between the Mac 11 and Ilx are that the II has a 16 MHz 020 processor 
in contrast to the IIx's 16 MHz 030, and the Mac llx also has a PMMU and Superdrive 
support built in. 

Apple offered a Mac II to Ilx conversion kit (originally priced at S2,199) that involved a 
logic board swap and installation of the Superdrive mechanism. Third-party upgrade kits 
are available for the logic board at around $400. The Superdrive upgrade for the Mac II is 
also available at around $250 (ROMs only) not including the cost of the new floppy drive 
mechanism (c. $200). 

Another (less popular) upgrade is available for the Mac 11 or llx to the Macintosh llfx 
via a logic board upgrade, and SIMM swap. This is available as an Apple upgrade kit or 
through third-party vendors as a logic board upgrade. 

An original Mac II or Ilx is upgraded to a Macintosh Ilfx by changing the logic board, 
adding new (fx-specific) 64-pin SIMMs, and a Superdrive floppy mechanism. There is no 
need to upgrade a Mac II to a Ilx first since the logic board upgrade is all-inclusive and 
the other components in the system, like the power supply for instance, remain the 
same. 

I he Mac Ilfx logic board provides a 40 MHz 68030 with fpu and built-in PMMU. A 32K 
static R.AM cache is included along with the SWIM controller for the 1.44 MB Superdrive. 
The 512K ROM is in a SIMM socket in contrast to older Macs that use DIP socketed 
ROMs. Currently the cost of a Ilfx conversion is around $2,200 from Apple. 

The most popular approach to upgrading an original Mac II is to upgrade the floppy 
drive(s) to Superdrive capability and employ a third-party accelerator for the perfor- 
mance boost. The upgrade procedure for the Superdrive involves ROM and SWIM chip 
replacements on the Mac II logic board and is detailed elsewhere in the book. 

Upgrade for Ilex Model 

The Macintosh Ilex has an official Apple upgrade to a Macintosh Ilci. As the form factor 
of the two computers is the same, the upgrade is once again a logic board swap. The Ilex 
has the Superdrive by default so that upgrade is unnecessary. Things to look out for in 
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this upgrade include checking to sec if the 30-pin SIMMs being placed in the (new) llci 
are 80 nanoseconds or faster. If the Ilci's built-in video is to be used, make sure that the 
fast (80 ns) SIMMs are in SIMM bank A for best results. The upgrade to the ci provides 
the user with a 25 MHz 68030 processor with built-in PMMU and fpu on board. An 
on-board 120-pin connector accommodates cache cards and accelerators. Similar to the 
Ilfx, the Ilci includes a 512K ROM in a SIMM whereas the Ilex utilized a 256K ROM 
hard-soldered on the logic board. Currently the cost (from a third-party vendor) of a 
Macintosh Ilci logic board is around $400. 

Macintosh Ilci Upgrade Path 

There is a discontinued Apple-approved upgrade of the Macintosh Ilci to the Quadra 700. 
I'he Quadra 700 is an 040-based Macintosh that offers better than twice the performance 
of the ci. Additionally the Quadra 700 sports a much better video system than the ci's. 

See table 20.5 for comparisons. Third party upgrades of the ci to the Quadra 700 are 
available. 

Macintosh llvx Upgrade Path 

Apple has announced an upgrade path for owners of the Macintosh IIvx to an 040-based 
system. For owners of this Mac, Apple provides a LBU for the Mac IIvx to a Quadra 650. 
rhe part number for the upgrade kit is M1330LL7A. This upgrade kit is also applicable to 
the Performa 600 and 600CD models. 

In addition to the 040 upgrade, Apple has prepared another upgrade option for the vx 
owner to the Powder Macintosh 7100/66. A resume of Pow'er Macintosh upgrades and part 
numbers is given later in this chapter. 

Macintosh LC II LBU for the Macintosh LC 

The Macintosh LC is upgradeable to the LC II via LBU kit M1710LL/A. This kit includes 
the LC II logic board (w'ith 4 MB RAM installed), System 7.1, documentation, and a new' 
cover for the computer. No HyperCard is included in the kit. 

Macintosh LC III LBU for the Macintosh LC 

All LCs and LC IIs are upgradeable to the LC III via Apple upgrade M1386LL/A. I'his kit is 
also applicable to the Performa models 400, 405, 410, and 430. The LC 111 has a 25 MHz 
030 along with a wider and faster data bus. A PMMU is present. The coprocessor (FPU) is 
optional. Maximum RAM in a LC 111 is 36 MB in contrast to the 10 MB limit in the LC 
and LC II. The LC III has improved video specifications over the l.C and LC II as w'ell. 

Upgrade for the LC II and LC III Macintoshes 

A Macintosh model LC II or LC III may be upgraded to a Macintosh LC 475 with Apple- 
provided LBU kit M2139. This kit can also be used for the Performa models 400, 405, 

410, 430, 450, 460, 466, and 467. Note that there is currently no direct upgrade for a 
Macintosh LC to a Mac LC 475. 

Fhis kit includes: Macintosh LC 475 logic board, name badge. Getting Started Manual, 
Install Me First disk. Disk Tools disk. Agency approval label, Resource Guide, and product 
return form. Note that this kit does not include system software. Owners who do not 
have System 7.1 will need to buy it. 
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Performa 400, 405, 410, and 430 to Performa 450 Upgrade 

Performa models 400, 405, 410, and 430 can be upgraded directly to the Performa 450 by 
purchasing the LC 111 LBU kit number M1386LL/A from an Apple dealer. 

Upgrade for the LC 520 (and Performa 550) 

A LBU kit from Apple converts the Mac LC 520 or Performa 550 to a LC 575. The Apple 
part number for this kit is M2479LL/A. 

Macintosh Quadra 900 or Quadra 950 Upgrade to the AWS 95 

The Quadra models 900 and 950 have an upgrade kit to the Apple Workgroup Server 95 
via Apple part number M6940ZA. This is referred to as the AWS 95 PDS Card Upgrade Kit 
in the Apple parts catalog. 

Upgrades to the PowerPC 

A number of PowerPC (PPC) upgrades for current Macintosh models are emerging. These 
upgrades are mostly applicable to 040-based Macs although there are exceptions. A list of 
the currently planned PPC Upgrade Cards and Logic Board Upgrades follows. Consult 
table 20.5 in this chapter to see if your Mac qualifies for a PPC upgrade. These upgrades 
include system software version 7, complete setup, learning and reference documenta- 
tion, and a limited Apple warranty. 

Power Macintosh Upgrade Card 

Part number M2843LL/A, Power Macintosh Upgrade Card. This includes all necessary 
hardware for installation and complete instructions. A photograph of the Apple PPC 
Upgrade Card is shown in figure 20.1. 

Power Macintosh 6100/66 LBU 

Order number M2343LL/A. This kit comes with 8 MB of RAM and a Power Macintosh 
Display .Adapter. 

Power Macintosh 6100/60AV LBU 

Order number M2901LL/A. This kit comes with 8 MB of RAM and a cable for S-video to 
composite video. 

Power Macintosh 7100/66 LBU 

Order number M2474LL/A. This kit comes with 8 MB of RAM and 1 MB VRAM. 

Power Macintosh 7100/66AV LBU 

Order number M2840LL/A. This kit comes with 8 MB of RAM, a cable for S-video to 
composite video, and 2 MB of VRAM. 

Power Macintosh 8100/80 LBU 

Order number M2344LL/A. This kit comes with 8 MB of RAM and 2 MB of VRAM. 

Power Macintosh 8100/80AV LBU 

Order number M2902LL/.A. This kit comes with 8 MB of RAM, a cable for S-video to 
composite video conversion, and 2 MB of VRAM. 
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Fig. 20.1 

Power Macintosh Upgrade Card. 

Internal CD-ROM Upgrades for Power Macintoshes 

In addition to the system upgrades, a number of CI^ROM upgrades apply to the Macin- 
tosh models with a 5.25-inch drive hay. For example, the Mac IIvx, Centris/Quadra 610, 
Centris/Quadra 650, Quadra 800, Quadra 900 and Quadra 950 all qualify. Consult an 
Apple dealer for more information on specific internal CD-ROM upgrade features. 

rhe AppIeCD 300i Plus internal CD-ROM drive kit: order Apple part number 
M3152LL/A. 

File adapter kit for Power Macintosh 6100/60 or 6100/60.AV: order Apple part number 
M2846LL/A. 

The adapter kit for Power Macintosh 7100/66 or 6100/66AV: order Apple part number 
M3126LL/A. 

'Die adapter kit for Power Macintosh 8100/80 or 8100/80AV: order Apple part number 
M2847LL/A. 

Good Decision-Making Techniques 

In the end, the decision to upgrade a Macintosh system rests on the outcome of several 
different lines of questioning. Sometimes the solution is easy as when the current system 
clearly lacks a specific feature or capability that is needed to complete day-to-day tasks. 
Other times the elusive "speed'" questions pop up and the user must assess what value 
an extra measure of time is worth in his or her day. To help evaluate the type and timing 
of the upgrade, the following section addresses some of the basic questions surrounding 
upgrades and the timing of the purchase if a new Mac is required. 
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When To Buy, When To Trade — ^The Basic Questions 

In the course of deciding when to upgrade and what to upgrade to, the Macintosh user 
or manager should address the following questions: 

■ What am I unable to do now that an upgrade will permit? 

■ What are the new features and performance worth? 

■ Do I need a complete system upgrade, or will an enhancement to a specific 
subsystem (Ethernet card, SCSI accelerator, faster hard drive) suffice? 

■ What are the advantages and disadvantages of using an accelerator? 

■ What are the advantages and disadvantages of a logic board upgrade? 

■ Should I just buy a new Mac (and perhaps sell the old)? 

Most of these issues have been addressed in this chapter. We have discussed the possible 
logic board upgrades to Macintosh systems and have tabulated the performance boosts 
and features that accompany them. 1'he tables presented in this chapter list features 
present in Macintosh systems that may be the object of upgrades for older systems. We 
have also addressed some of the financial aspects of upgrading, including cost benefits 
derived from using faster systems in the workplace. Finally, in closing, we mention the 
issue of when to buy and how to time a purchase of a new system. 

When To Buy — Product Life-Cycle 

Recently the rate of new arrivals on the Macintosh scene has alerted users to the hazard 
of buying a Macintosh too soon or without due need. Mac Ilvx owners were treated to a 
cathartic drop in price that still has some shaking, and the Centris models are almost a 
footnote in the Macintosh genealogy. 

Consider the history of the Mac Ilci. Revered as the Old Faithful of midrange Macs, this 
model was on the price list from September 1989 to February 1993. After the Mac Ilci 
was on the market for a year, there was a marked drop in its price to about 85 percent of 
its initial value. The Mac Ilfx was released on or about March 1990. Shortly thereafter, 
the Mac lid price dropped about 20 percent from its previous value. After October 1990 
the price remained reasonably stable, although decaying slightly, until recent times. At 
the time of its discontinuation, its street value was around .$2000 (roughly 30 percent of 
its original value) and now it can be had for under SI 000. 

The behavior of the resale price of a Macintosh provides some clue to the buyer of what 
to be wary in anticipation of a purchase. Don't buy too soon: give the model enough 
time to mature, and keep an ear to the ground for upcoming models and chips that 
might nudge its place in the line-up, as the Ilfx did to the Ilci. Secondly, assuming the 
model is stable, wait for a first price drop after the excitement of the new release. If the 
model is a winner, it will hold its value reasonably well for a time, and then probably 
get nudged out of line by a newer model or be discontinued outright by Apple while 
demand (and its value) is still high. Keep an eye open for upcoming models or abrupt 
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changes in price that might herald a change in the product line, and try to sell before the 
value of the system takes too large a hit. 

Recently the product life-cycles have been so short that strategically timing the buy of 
a new Mac is closely akin to predicting stock or commodities prices. Many Macintosh 
power users and fanatics are trading in gear every nine months or so in order to remain 
current. As a general rule, avoid buying a new model within the first 90 days of its intro- 
duction unless you are looking for the bleeding-edge technology and don't mind paying 
the extra for the early lead. 

Look for Macs that have upgrade paths. It appears that Ap|)le has an interest in providing 
users with long-term value in their investments by providing more logic board upgrades 
to new and existing models. As PowerPC is central to the business plan for Apple, most 
modern Macs will be given some kind of u|)grade to the PowerPC chip. Otherwise, use 
the following tips to plan your purchase for long-term value from your Macintosh 
system. 

Buy-Up for Greatest Long-Term Value 

riie opinion among many long time Mac users is to buy the most computer you 
can afford for long-term value. Try to provide yourself and your users with enough 
elbow room in features and performance to accommodate the expansion in software 
requirements along with future hardware and storage needs. 

Plan for the Long-Term 

Software developers are developing their wares to run on next year's Macs, not on the LC 
III. System software is growing at a pace equal to the arrival of new Macs and is targeted 
at the new machines and new processors, not those from years past. There is no way to 
avoid having to buy or upgrade a new Mac, hut hopefully by choosing your Mac wisely 
you can avoid having to u|)grade too soon or as frequently as those less astute buyers. 
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Direct your attention to the table of Macintosh specifications and upgrades included in 
this chapter (see table 20.6). In it you will find a compilation of Apple approved upgrades 
along with possible buy-up options. In some cases, more that one Apple upgrade may 
be possible for a specific model; in most cases, more than one buy-up model is available 
if price is no option. We have, in most cases, included the nearest neighbor above the 
model to be upgraded, as a suggestion of which Mac to look at as a possible buy-up 
option. 

Use table 20.6 to cross-check the upgrade against added features and performance and 
try to assess the cost/performance benefit of doing the complete conversion. Keep in 
mind that, in contrast to other upgrades, these will result in ownership of a completely 
new Macintosh. In many cases, more than the speed of the CPU changes. Performance 
of major subsystems like the SCSI port and video system may change as well and are 
reflected in the data in the table. 
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Table 20.6 Macintosh Specifications and Upgrades 





128K 


512K 


Plus 


512Ke 


General Specs 


Date introduced 


jan-84 


Sep-84 


jan-86 


Apr-86 


Date discontinued 


Apr-86 


Apr-86 


Oct-90 


Aug-86 


Product Lifetime 


2.25 


1.58 


4.75 


0.33 


Overall perf. 
(rel. Classic) 


0.8 


0.8 


0.8 


0.8 


Effective MIPS rating 


0.7 


0.7 


0.7 


0.7 


Used Price 


TOO 


150 


350 


200 



Processor Specs 



Model 


68000 


68000 


68000 


68000 


Clock speed 


8 


8 


8 


8 


Data path 
(speed/ size) 


8/16 


8/16 


8/16 


8/16 


Coprocessor 


none 


none 


none 


none 


PMMU 


none 


none 


none 


none 




Memory Specs 


Hard-soldered RAM 


128K 


51 2K 


0 


512K 


Memory cache 


none 


none 


none 


none 


Maximum RAM 


128K 


51 2K 


4 MB 


512K 


No. SIMM sockets 


n/a 


n/a 


4 


n/a 


SIMM type 


DIP 


DIP 


30-pin 


DIP 


Minimum RAM 
speed (ns) 


150 


150 


150 


150 




Video Specs 


Built-in video 


mono 


mono 


mono 


mono 


standard VRAM 


0 


0 


0 


0 


Maximum VRAM 


0 


0 


0 


0 


VRAM sockets 


0 


0 


0 


0 


Standard color 


B&W 


B&W 


B&W 


B&W 


Maximum colors 


0 


0 


0 


0 


Maximum monitor 
size 8-bit 


n/a 


n/a 


n/a 


n/a 


Maximum monitor 
size 1 6-bit 


n/a 


n/a 


n/a 


n/a 
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SE 


SE/30 


Classic 


Classic II (P200) 


General Specs 


Dale introduced 


Mar-87 


]an-89 


Oct-90 


Oct-91 


Date discontinued 


Oct-90 


Oct-91 


Sep-92 


Sep-93 


Product Lifetime 


3.59 


2.75 


1.92 


1.92 


Overall perf. 
(rel. Classic) 


1 


3.2 


1 


1.8 


Effective MIPS rating 


3.9 


0.7 


3.9 


0.7 


Used Price 


450 


650 


450 


600 



Processor Specs 



Model 


68000 


68030 


68000 


68030 


Clock speed 


8 


16 


8 


16 


Data path 
(speed/ size) 


8/16 


16/32 


8/16 


16/16 


Coprocessor 


none 


68882 


none 


opt. 


PMMU 


none 


yes 


none 


yes 




Memory Specs 


Hard-soldered RAM 


0 


0 


1 MB 


2 MB 


Memory cache 


0 


0 


0 


0 


Maximum RAM 


4 MB 


128 MB 


4 MB 


10 MB 


No. SIMM sockets 


4 


8 


2 on bd. 


2 


SIMM type 


30-pln 


30-pin 


30-pin 


30-pln 


Minimum RAM 
speed (ns) 


150 


120 


120 


100 




Video Specs 


Built-in video 


mono 


mono 


mono 


mono 


Standard VRAM 


0 


0 


0 


0 


Maximum VRAM 


0 


0 


0 


0 


VRAM sockets 


0 


0 


0 


0 


Standard color 


B&W 


B&W 


B&W 


B&W 


Maximum colors 


0 


0 


0 


0 


Maximum monitor 
size 8-bit 


n/a 


n/a 


n/a 


n/a 


Maximum monitor 
size 1 6-bit 


n/a 


n/a 


n/a 


n/a 
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128K 


512K 


Plus 


512Ke 


Slot & Port Specs 


NuBus slots 


0 


0 


0 


0 


PDS slot 


0 


0 


0 


0 


Cache slot 


0 


0 


0 


0 


Sound port 


0 


0 


out 


0 


Video port 


Serial 

(RS-232M22) 


2 


2 


2 


2 


ADB 


Max SCSI 
transfer (MB/s) 


0 


0 


1.25 


0 


Networking 


Superdrive 


No 


No 


No 


No 


Power supply (W) 


60 


60 


60 


60 


Official Apple LBU 


Mac Plus 


Mac Plus 


none 


Mac Plus 


kit 


kit 




kit 


Currently offered 
by Apple? 


No 


No 


No 


No 


"Buy-up" or other 


512 








upgrade options 


512Ke 












Color 




LC II 


LC III 




Classic 


LC 


(P400,&c.) 


(P450) 


General Specs 


Date introduced 


Feb-93 


Nov-90 


Mar-92 


Feb-93 


Date discontinued 




Mar-92 


Mar-93 




Product Lifetime 


current 


1.33 


1.00 


current 


Overall perf. 


1.7 


1.8 


1.7 


3.6 


(rel. Classic) 


Effective MIPS rating 


6.3 


3.9 


2.6 


3.9 


Used Price 


700 


350 


500 


600 




Processor Specs 


Model 


68030 


68020 


68030 


68030 


Clock speed 


16 


16 


16 


25 


Data path 
(speed/ size) 


16/16 


16/16 


16/16 


25/32 


Coprocessor 


optional 


optional 


optional 


optional 


PMMU 


yes 


none 


yes 


yes 
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SE 


SE/30 


Classic 


Classic il (P200) 


Slot & Port Specs 


NuBus slots 


0 


0 


0 


0 


PDS slot 


1 


1 


0 


0 


Cache slot 


0 


0 


0 


0 


Sound port 


0 


0 


0 


2 



Video port 



Serial 

(RS-232M22) 


2 


2 


2 


2 


ADB 


2 


2 


1 


1 


Max SCSI trans- 
fer (MB/s) 


1.25 


1.25 


1.25 


1.25 


Networking 


Superdrive 


Later mdels 


Yes 


Yes 


Yes 


Power supply (W) 


100 


75 


76 


100 


Official Apple LBU 


SE/30 


none 


Classic 
II LBU 


none 


Currently offered 
by Apple? 


No 


No 


Yes 




"Buy-up" or other 
upgrade options 


LCIII 


LCIII 


LCIII 


LCIII 





II 


llx 


Ilex 


llci 


General Specs 


Date Introduced 


Mar-87 


Oct-88 


Mar-89 


Sep-89 


Date discontinued 


)an-90 


Oct-90 


Mar-91 


Feb-93 


Product Lifetime 


2.84 


2.00 


2.00 


3.42 


Overall perf. 


2.4 


2.9 


2.9 


4.3 


(rel. Classic) 


Effective MIPS rating 


2.6 


3.9 


3.9 


6.3 


Used Price 


500 


650 


550 


800 




Processor Specs 


Model 


68020 


68030 


68030 


68030 


Clock speed 


16 


16 


16 


25 


Data path 
(speed/ size) 


16/32 


16/32 


16/32 


25/32 


Coprocessor 


68881 


68882 


68882 


68882 


PMMU 


option 


yes 


yes 


yes 
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Color 

Classic 


LC 


LC II 

(P400,&c.) 


LC III 
(P4S0) 


Memory Specs 


Hard-soldered RAM 


4 MB 


2 MB 


4 MB 


4 MB 


Memory cache 


0 


0 


0 


0 


Maximum RAM 


10 MB 


10 MB 


10 MB 


36 MB 


No. SIMM sockets 


2 


2 


2 


1 


SIMM type 


30-pin 


30-pin 


30-pin 


72-pin 


Minimum RAM 
speed (ns) 


100 


100 


100 


80 




Video Specs 


Built-in video 


color 


color 


color 


color 


Standard VRAM 


256K 


256K 


256K/512K 


512K 


Maximum VRAM 


512K 


51 2K 


512K 


768K 


VRAM sockets 


1 


1 


1 


1 


Standard color 


256 


16 


16 


256 


Maximum colors 


32,768 


256 


256 


32,768 


Maximum monitor 
size 8-bit 


n/a 


14 inch 


14 inch 


16 inch 


Maximum monitor 
size ^ 6-bit 


n/a 


n/a 


n/a 


14 inch 




Slot & Port Specs 


NuBus slots 


0 


0 


0 


0 


PDS slot 


1 


1 


1 


1 


Cache slot 


0 


0 


0 


0 


Sound port 


1 


2 


2 


2 


Video port 


Serial 

(RS-232/-422) 


2 


2 


2 


2 


ADB 


2 


1 


1 


1 


Max SCSI trans- 
fer (MB/s) 


1.25 


1.5 


1.5 


1.5 


Networking 


Superdrive 


Yes 


Yes 


Yes 


Yes 


Power supply (W) 


100 


50 


50 


50 




Official Apple LBU 


none 


LC III 
LBU 


LC III 
LBU 


LC475 

LBU 


Currently offered 
by Apple? 




Yes 


Yes 


Yes 


'"Buy-up" or other 
upgrade options 


LCIII 




LC475 

LBU 


Mac llvx 
LC520 
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II 


llx 


Ilex 


llci 


Memory Specs 


Hard-soldered RAM 


0 


0 


0 


0 


Memory cache 


0 


0 


0 


0 


Maximum RAM 


68 MB 


128 MB 


128 MB 


128 MR 


No. SIMM sockets 


8 


8 


8 


8 


SIMM type 


30-pin 


30-pin 


30-pin 


30-pin 


Minimum RAM 
speed (ns) 


120 


120 


120 


80 



Video Specs 



Built-in video 


No 


No 


No 


color 


Standard VRAM 


n/a 


n/a 


n/a 


0 


Maximum VRAM 


n/a 


n/a 


n/a 


0 


VRAM sockets 


0 


0 


0 


0 


Standard color 


n/a 


n/a 


n/a 


256 


Maximum colors 


n/a 


n/a 


n/a 


256 


Maximum monitor 
size 8-blt 


n/a 


n/a 


n/a 


14 inch 


Maximum monitor 
size 1 6-bit 


n/a 


n/a 


n/a 


n/a 




Slot & Port Specs 


NuBus slots 


6 


6 


3 


3 


PDS slot 


0 


0 


0 


1 


Cache slot 


0 


0 


0 


1 


Sound port 


1 


1 


1 


1 


Video port 


Serial (RS-232/ 
-422) 


2 


2 


2 


2 


ADB 


2 


2 


2 


2 


Max SCSI trans- 
fer (MB/s) 


1.25 


1.25 


1.25 


1.25 


Networking 


Superdrive 


option 


Yes 


Yes 


Yes 


Power supply (W) 


230 


230 


230 


90 




Official Apple LBU 


Mac llfx 


Mac llfx 


llci, 

Q700 


Q700 


Currently offered 
by Apple? 


No 


No 


No 


No 


"Buy-up" or other 


Q605/ 


Q610/ 


Q605/ 


Q610/Q650/ 


upgrade options 


Q610 


Q650/Q800 


Q610 


Q800 
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llvx 


CIr 




llsi 


LC520 


(P600) 


Classic II 


General Specs 


Date introduced 


Oct-90 


)un-93 


Oct-92 


Oct-93 


Date discontinued 


Mar-93 




Oct-93 




Product Lifetime 


2.42 


current 


1.00 


current 


Overall perf. 
(rel. Classic) 


2.9 


3.7 


4 


4.6 


Effective MIPS 
rating 


5 


6.3 


7 


8.3 


Used Price 


600 


1650 


875 


700 




Processor Specs 


Model 


68030 


68030 


68030 


68030 


Clock speed 


20 


25 


32 


33 


Data path 
(speed/size) 


20/32 


25/32 


16/32 


33/32 


Coprocessor 


option 


option 


68882(opt) 


option 


PMMU 


yes 


yes 


yes 


yes 



Memory Specs 


Hard-soldered RAM 


1 


4 


4 


4 


Memory cache 


0 


0 


32k 


0 


Maximum RAM 


65 MB 


36 MB 


68 MB 


36 MB 


No. SIMM sockets 


4 


1 


4 


unknown 


SIMM type 


30-pin 


30-pin 


30-pin 


unknown 


Minimum RAM 
speed (ns) 


80 


80 


80 


unknown 



Video specs 


Built-in video 


color 


color 


color 


unknown 


Standard VRAM 


0 


0 


512K(0K) 


51 2K 


Maximum VRAM 


0 


256K 


1 MB 


1 MB 


VRAM sockets 


0 


1 


2 


1 


Standard color 


256 


256 


256 


256 


Maximum colors 


256 


32,768 


32,768 


32,768 


Maximum monitor 
size 8-bit 


14 Inch 


14 inch 


14 inch 


n/a 


Maximum monitor 
size 1 6-blt 


n/a 


n/a 


14 inch 


n/a 
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LCS50 


P460 


P466 


P467 


General Specs 


Date introduced 


Feb-94 


Sep-93 


Sep-93 


Sep-93 


Date discontinued 


Product Lifetime 


current 








Overall perf. 
(rel. Classic) 


4.6 


4.6 


4.6 


4.6 


Effective MIPS 
rating 


8.3 


8.3 


8.3 


8.3 


Used Price 




1075 


1200 


1200 




Processor Specs 


Model 


68030 


68030 


68030 


68030 


Clock speed 


33 


33 


33 


33 


Data path 
(speed/ size) 


33/32 


33/32 


33/32 


33/32 


Coprocessor 


option 


option 


option 


option 


PMMU 


yes 


yes 


yes 


yes 



Memory Specs 



Hard-soldered RAM 


4 


4 


4 


4 


Memory cache 


0 


0 


0 


0 


Maximum RAM 


36 MB 


36 MB 


36 MB 


36 MB 


No. SIMM sockets 


1 


1 


1 


1 


SIMM type 


72-pin 


72-pin 


72-pin 


72-pin 


Minimum RAM 
speed (ns) 


80 


80 


80 


80 



Video Specs 



Built-in video 


color 


color 


color 


color 


Standard VRAM 


512K 


512K 


512K 


512K 


Maximum VRAM 


768K 


1 MB 


1 MB 


1 MB 


VRAM sockets 


1 


1 


1 


1 


Standard color 


256 


256 


256 


256 


Maximum colors 


32,768 


32,768 


32,768 


32,768 


Maximum monitor 
size 8-bit 


14 inch 


14 inch 


14 Inch 


14 Inch 


Maximum monitor 
size 1 6-bit 


14 inch 


14 inch 


14 inch 


14 inch 
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llsi 


LC520 


llvx 

(P600) 


Cir 

Classic II 


Slot & Port Specs 


NuBus slots 


0 


0 


3 


0 


PDS slot 


1 


1 


0 


1 


Cache slot 


0 


0 


1 


0 


Sound port 


1 


2 


2 


1 


Video port 




built-in 
14 inch 






Serial 

(RS-232M22) 


2 


2 


2 


2 


ADB 


2 


2 


2 


2 


Max SCSI trans- 
fer (MB/S) 


1.25 


1.5 


1.5 


1.25 


Networking 




LT 






Superdrive 


Yes 


Yes 


Yes 


Yes 


Power supply (W) 


90 


60 


112 


100 




Official Apple LBU 


none 




7100/66 


none 


Currently offered 
by Apple? 






Yes 




"Buy up" or other 
upgrade options 


Q605/ Q610 




Mac llvx 


Q650 






P550 


P560 


C610 


C650 


General Specs 


Date introduced 


Oct-93 




Feb-93 


Feb-93 


Date discontinued 






Oct-93 


Oct-93 


Product Lifetime 






0.66 


0.66 


Overall perf. 
(rel. Classic) 


4.6 




7.7 


10.6 


Effective MIPS 
rating 


8.3 




17.6 


22 


Used Price 


1725 




875 


1200 




Processor Specs 


Model 


68030 




68040 


68040 


Clock speed 


33 




20 


25 


Data path 
(speed/ size) 


33/32 




20/32 


25/32 


Coprocessor 


option 




none 


yes 


PMMU 


yes 




yes 


yes 
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LC550 


P460 


P466 


P467 


Slot & Port Specs 


NuBus slots 


0 


0 


0 


0 


PDS slot 


1 


1 


1 


1 


Cache slot 


0 


0 


0 


0 


Sound port 


2 


2 


2 


2 



Video port 



Serial 

(RS-232/-422) 


2 


2 


2 


2 


ADB 


1 


1 


1 


1 


Max SCSI trans- 
fer (MB/s) 


Networking 


LT 








Superdrive 


Yes 


Yes 


Yes 


Yes 


Power supply (W) 


60 


50 


50 


50 




Official Apple LBU 


PPC 








Currently offered 
by Apple? 


TBD 








"Buy-up" or other 
upgrade options 






C660AV 


LC475 


llfx 


P475 


General Specs 


Date introduced 


]ul-93 


Oct-93 


Mar-90 


Oct-93 


Date discontinued 


Oct-93 




Apr-92 




Product Lifetime 


0.25 


current 


2.09 




Overall perf. 
(rel. Classic) 


10.6 


10.6 


6.8 


10.6 


Effective MIPS 
rating 


22 


22 


10 


22 


Used Price 


1475 


1350 


1100 


1450 




Processor Specs 


Model 


68040 


68040 


68030 


68040 


Clock speed 


25 


25 


40 


25 


Data path 
(speed/ size) 


25/32 


25/32 


40/32 


25/32 


Coprocessor 


yes 


none 


68882 


none 


PMMU 


yes 


yes 


yes 


yes 
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P550 


P560 


C610 


C650 


Memory Specs 


Hard-soldered RAM 


4 




4 


8 


Memory cache 


0 




8K 


8K 


Maximum RAM 


36 MB 




68 MB 


136 MB 


No. SIMM sockets 


1 




2 


4 


SIMM type 


72-pln 




72-pin 


72-pin 


Minimum RAM 
speed (ns) 


80 




80 


80 




Video Specs 


Built-in video 


color 




color 


color 


Standard VRAM 


512K 




51 2K 


51 2K 


Maximum VRAM 


768K 




1 MB 


1 MB 


VRAM sockets 


1 




2 


2 


Standard color 


256 




256 


256 


Maximum colors 


32,768 




32,768 


32,768 


Maximum monitor 
size 8-blt 


14 inch 




21 Inch 


21 inch 


Maximum monitor 
size 1 6-bit 


14 inch 




1 6 Inch 


1 6 inch 



Slot & Port Specs 



NuBus slots 


0 


opt. 


0 


3 


PDS slot 


1 




1 


1 


Cache slot 


0 




0 


0 


Sound port 


1 




1 


1 


Video port 








1 


Serial 

(RS-232/-422) 


2 


2 


2 


2 


ADB 


2 


2 


2 


2 


Max SCSI trans- 
fer (MB/s) 






5 


5 


Networking 


Superdrive 


Yes 




Yes 


Yes 


Power supply (W) 


60 




86 


112 




Official Apple LBU 






6100/60 


7100/66 
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C660AV 


LC475 


llfx 


P475 


Memory Specs 


Hard-soldered RAM 


4 


4 


0 


4 


Memory cache 


8K 


8K 


32K 


8K 


Maximum RAM 


68 


36 


128 


36 


No. SIMM sockets 


2 


1 


8 


1 


SIMM type 


72-pin 


72-pin 


64-pin 


72-pin 


Minimum RAM 
speed (ns) 


80 


80 


80 


80 



Video Specs 



Built-in video 


color 


color 


No 


color 


Standard VRAM 


1 MB 


512K 


n/a 


512K 


Maximum VRAM 


1 MB 


1 MB 


n/a 


1 MB 


VRAM sockets 


0 


2 


0 


2 


Standard color 


256 


256 


n/a 


256 


Maximum colors 


32,768 


32,768 


n/a 


32,768 


Maximum monitor 
size 8-bit 


21 Inch 


21 inch 


n/a 


14 inch 


Maximum monitor 
size 1 6-bit 


16 inch 


16 inch 


n/a 


14 inch 




Slot & Port Specs 


NuBus slots 


1 opt. 


0 


6 


0 


PDS slot 


1 


1 


1 


1 


Cache slot 


0 


0 


0 


0 


Sound port 


2 


2 


0 


2 


Video port 


2 


1 


0 


0 


Serial 

(RS-232/-422) 


2 


2 


2 


2 


ADB 


2 


1 


2 


1 


Max SCSI trans- 
fer (MB/s) 


5 


5 


3 




Networking 


LT& EN 


LT 




LT 


Superdrive 


Yes 


Yes 


Yes 


Yes 


Power supply (W) 


86 


30 


230 


30 




Official Apple LBU 


6100/60AV 




none 
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P550 


P560 


C610 


C650 


Currently offered 
by Apple? 






Yes 


Yes 


"Buy-up" or other 
upgrade options 






PPC Upgr 
Card 

C660AV LBU 
Q650 


PPC Upgr 
Card 
Q660AV 
Q800 






P476 


LC575 


Q700 


Q605 


General Specs 


Date introduced 


Oct-93 


Feb-94 


Oct-91 


Oct-93 


Date discontinued 






Mar-93 




Product Lifetime 




current 


1.42 


current 


Overall perf. 
(rel. Classic) 


10.6 


20 


10 


10 


Effective MIPS 
rating 


22 


29 


22 


22 


Used Price 


1525 




1350 


725 



Processor Specs 



Model 


68040 


68040 


68040 


68040 


Clock speed 


25 


33 


25 


25 


Data path 
(speed/ size) 


25/32 


33/32 


25/32 


25/32 


Coprocessor 


none 


none 


yes 


none 


PMMU 


yes 


yes 


yes 


yes 




Memory Specs 


Hard-soldered RAM 


4 


4 


4 


4 


Memory cache 


8K 


8K 


8K 


8K 


Maximum RAM 


36 


36 


64 


36 


No. SIMM sockets 


1 


1 


4 


1 


SIMM type 


72-pln 


72-pln 


30-pin 


72-pin 


Minimum RAM 
speed (ns) 


80 


80 


80 


80 



Video Specs 



Built-in video 


color 


color 


color 


color 


Standard VRAM 


512K 


51 2K 


512K 


512K 


Maximum VRAM 


1 MB 


1 MB 


2 MB 


1 MB 


VRAM sockets 


2 


2 


6 


2 
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C660AV 


LC475 


llfx 


P475 


Currently offered 
by Apple? 


Yes 








"Buy-up" or other 
upgrade options 


6100/60 

Q800 

Q840AV 


Q610 









Q610 


Q610 DOS 


Q900 


Q650 


General Specs 


Date introduced 


Oct-93 


Oct-93 


Oct-91 


Oct-93 


Date discontinued 






May-92 




Product Lifetime 


current 


current 


0.58 


current 


Overall perf. 
(rel. Classic) 


10 


10 


10 


10 


Effective MIPS 
rating 


22 


22 


22 


22 


Used Price 


1100 


1400 


2300 


1750 




Processor Specs 


Model 


68040 


68040 


68040 


68040 


Clock speed 


25 


25 


25 


33 


Data path 
(speed/ size) 


25/32 


25/32 


25/32 


33/32 


Coprocessor 


option 


none 


yes 


yes 


PMMU 


yes 


yes 


yes 


yes 




Memory Specs 


Hard-soldered RAM 


4 


4 


0 


4 


Memory cache 


8K 


8K 


8K 


8K 


Maximum RAM 


68 


68 


256 


136 


No. SIMM sockets 


2 


2 


16 


4 


SIMM type 


72-pin 


72-pln 


30-pln 


72-pln 


Minimum RAM 
speed (ns) 


80 


80 


80 


80 




Video Specs 


Built-in video 


color 


color 


color 


color 


Standard VRAM 


512K 


512K 


1 MB 


51 2K 


Maximum VRAM 


1 MB 


1 MB 


2 MB 


1 MB 


VRAM sockets 


2 


2 


4 


2 
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P476 


LC575 


Q700 


Q605 


Standard color 


256 


256 


256 


256 


Maximum colors 


32,768 


32,768 


16.7 

million 


32,768 


Maximum monitor 
size 8-bit 


14 inch 


14 inch 


21 inch 


21 inch 


Maximum monitor 
size 1 6-bit 


14 inch 


14 inch 


n/a 


16 inch 



Slot & Port Specs 



NuBus slots 


0 


0 


2 


0 


PDS slot 


1 


1 


1 


1 


Cache slot 


0 


0 


0 


0 


Sound port 


2 


2 


1 


2 


Video port 


0 


0 






Serial 

(RS-232/-422) 


2 


2 


2 


2 


ADB 


1 


2 


2 


2 


Max SCSI trans- 
fer (MB/S) 






5 


5 


Networking 


LT 


LT 


LT& EN 


LT 


Superdrive 


Yes 


Yes 


Yes 


Yes 


Power supply (W) 


30 


60 


130 


30 




Official Apple LBU 




PPC Upgr Card 


none 






Currently offered 
by Apple? 






Yes 




"Buy-up" or other 
upgrade options 








Q610 





Q660AV 


Q950 


Q800 


Q840AV 


General Specs 


Date introduced 


Oct-93 


Oct-91 


Feb-93 


|ul-93 


Date discontinued 




May-92 






Product Lifetime 


current 


0.58 


current 


current 


Overall perf. 
(rel. Classic) 


10 


10 


13.5 


16.5 


Effective MIPS 
rating 


22 


22 


29 


35 


Used Price 


1600 


3000 


1850 


2400 
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Q610 


Q610 DOS 


Q900 


Q650 


Standard color 


256 


256 


256 


256 


Maximum colors 


32,768 


32,768 


16.7 

million 


32,768 


Maximum monitor 
size 8-bit 


21 inch 


21 inch 


21 inch 


21 inch 


Maximum monitor 
size 1 6-bit 


16 inch 


1 6 inch 


n/a 


1 6 inch 



Slot & Port Specs 



NuBus slots 


0 


0 


5 


3 


PDS slot 


1 


1 


1 


1 


Cache slot 


0 


0 


0 


0 


Sound port 


2 


1 


1 


1 


Video port 


Serial 

(RS-232M22) 


2 


2 


2 


2 


ADB 


2 


2 


1 


2 


Max SCSI trans- 
fer (MB/s) 


5 


5 


5 


5 


Networking 


LT& EN 


LT& EN 


LT& EN 


LT& EN 


Superdrive 


Yes 


Yes 


Yes 


Yes 


Power supply (W) 


86 


210 


303 


112 




Official Apple LBU 


PPC 


PPC Upgr Card 


7100/66 






Currently offered 
by Apple? 


Yes 




Yes 


Yes 


"Buy-up" or other 
upgrade options 


Q660AV LBU 
Q660AV LBU 
486 DOS card 




Q950 LBU 
Card 
Q840AV 


PPC Upgr 
Q660AV, Q800 






6100/60 


60AV 


7100/66 


7100/66AV 


General Specs 


Date introduced 


Apr-94 


Apr-94 


Apr-94 


Apr-94 


Date discontinued 


Product Lifetime 


current 


current 


current 


current 


Overall perf. 
(rel. Classic) 


22.5 


22.5 






Effective MIPS 
rating 


48 


48 






Used Price 



(continues) 
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Table 20.6 Continued 




Q660AV 


Q950 


Q800 


Q840AV 


Processor Specs 


Model 


68040 


68040 


68040 


68040 


Clock speed 


25 


33 


33 


40 


Data path 
(speed/ size) 


25/32 


33/32 


33/32 


40/32 


Coprocessor 


yes 


yes 


yes 


yes 


PMMU 


yes 


yes 


yes 


yes 



Memory Specs 



Hard-soldered RAM 


4 


0 


8 


8 


Memory cache 


8K 


8K 


8K 


8K 


Maximum RAM 


68 


256 


136 


128 


No. SIMM sockets 


2 


16 


4 


4 


SIMM type 


72-pin 


30-pin 


72-pin 


72-pin 


Minimum RAM 
speed (ns) 


70 


80 


70 


70 



Video Specs 



Built-in video 


color 


color 


color 


color 


Standard VRAM 


1 MB 


1 MB 


51 2K 


1 MB 


Maximum VRAM 


1 MB 


2 MB 


1 MB 


2 MB 


VRAM sockets 


0 


4 


2 


4 


Standard color 


256 


256 


256 


256 


Maximum colors 


32,768 


16.7 

million 


32,768 


16.7 

million 


Maximum monitor 
size 8-bil 


16 inch 


21 inch 


21 inch 


21 inch 


Maximum monitor 
size 1 6-bit 


n/a 


19 inch 


1 6 inch 


19 Inch 




Slot & Port Specs 


NuBus slots 


1 w/adapl. 


5 


3 


3 


PDS slot 


1 


1 


1 


0 


Cache slot 


0 


0 


0 


0 


Sound port 


2 


1 


1 


1 


Video port 


2 








Serial 

(RS-232/-422) 


2 


2 


2 


2 


ADB 


2 


1 


2 


2 
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6100/60 


60AV 


7100/66 


7100/66AV 


Processor Specs 


Model 


PPC 601 


PPC 601 


PPC 601 


PPC 601 


Clock speed 


60 


60 


66 


66 


Data path 
(speed/ size) 


30/64 


30/64 


33/64 


33/64 


Coprocessor 


none 


none 


none 


none 


PMMU 


none 


none 


none 


none 



Memory Specs 



Hard-soldered RAM 


8 


8 


8 


8 


Memory cache 


L2, 256K 
opt 


opt. 32K 


opt. 32K 


opt. 32K 


Maximum RAM 


72 


72 


136 


136 


No. SIMM sockets 


2 


2 


4 


4 


SIMM type 


72-pin 


72-pin 


72-pin 


72-pln 


Minimum RAM 
speed (ns) 


80 


80 


80 


80 




Video Specs 


Built-in video 


color 


color 


color 




Standard VRAM 


640K DRAM 


640K DRAM 


640K DRAM 




Maximum VRAM 


n/a 


n/a 


2 MB 




VRAM sockets 


n/a 


n/a 






Standard color 


32,768 




256 




Maximum colors 


32,768 




32,768 




Maximum monitor 
size 8-bit 


16 inch 




16 inch 




Maximum monitor 
size 1 6-blt 


14 inch 




14 inch 






Slot & Port Specs 


NuBus slots 


1 w/o PDS 


0 


3 


3 


PDS slot 


1 w/o NuBus 




0 




Cache slot 


1 




1 




Sound port 


2 




2 




Video port 


Serial 

(RS-232/-422) 


2 & Geo 


2 & Geo 


2 & Geo 


2 & Geo 


ADB 


1 


1 


1 


1 



IV 



(continues) 



Upgrades 



436 



Buy New or Major Upgrade 



Table 20.6 Continued 




Q660AV 


Q950 


Q800 


Q840AV 


Max SCSI trans- 
fer (MB/s) 


5 


5 


5 


5 


Networking 


LT& EN 






LT& EN 


Superdrive 


Yes 


Yes 


Yes 


Yes 


Power supply (W) 


86 


303 


200 


200 




Official Apple LBU 


6100/ 

60AV 


PPG Upgr 
Card 


8100/80 


8100/80AV 


System Offered 
by Apple? 


Yes 


Yes 


Yes 


Yes 


"Buy-up" or other 
upgrade options 


6100/60 

Q800, 

Q840AV 




PPG Upgr 
Card Q840AV 
LBU Q950 







8100/80 


8100/80AV 


General Specs 


Date introduced 


Apr-94 


Apr-94 


Date discontinued 


Product Lifetime 


current 


current 


Overall perf. 
(rel. Classic) 




28.4 


Effective MIPS rating 




60 


Used Price 




Processor Specs 


Model 


PPG 601 


PPC 601 


Clock speed 


80 


80 


Data path 
(speed/ size) 


40/64 


40/64 


Coprocessor 


none 


none 


PMMU 


none 


none 



Memory Specs 


Hard-soldered RAM 


8 


8 


Memory cache 


32K 


32K 


Maximum RAM 


264 


264 


No. SIMM sockets 


8 


8 


SIMM type 


72-pin 


72-pin 


Minimum RAM 
speed (ns) 


80 


80 
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6100/60 


60AV 


7100/66 


7100/66AV 


Max SCSI trans- 
fer (MB/s) 


Networking 


LT& EN 


LT& EN 


LT& EN 


LT& EN 


Superdrive 


Yes 


Yes 


Yes 


Yes 


Power supply (W) 


210 


210 


325 


325 



Official Apple LBU 



Currently offered 
by Apple? 

"Buy-up" or other 
upgrade options 





8100/80 


8100/80AV 


Video Specs 


Built-in video 


color* 


color* 


Standard VRAM 


640K DRAM 


640K DRAM 


Maximum VRAM 


4 MB 


4 MB 


VRAM sockets 


Standard color 


32,768 


32,768 


Maximum colors 


32,768 


32,768 


Maximum monitor 
size 8-blt 


1 6 Inch 


1 6 inch 


Maximum monitor 
size 1 6-bit 


14 Inch 


14 inch 



Slot & Port Specs 



NuBus slots 


3 


3 


PDS slot 


1 


1 


Cache slot 


1 


1 


Sound port 


2 


2 


Video port 


Serial 

(RS-232/-422) 


2 & Geo 


2 & Geo 


ADB 


1 


1 


Max SCSI trans- 
fer (MB/s) 


Networking 


LT& EN 


LT& EN 


Superdrive 


Yes 


Yes 


Power supply (W) 


454 


454 
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8100/80 8100/80AV 

Official Apple LBU 



Currently offered 

by Apple? 

"Buy-up'' or other 
upgrade options 
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Chapter 21 

Measuring Performance 

by Jack McSIiea 



Ycr)’ often in the ownership and maintenance of a Macintosh system, it becomes neces- 
sary to measure its performance. Reasons for wanting to know how fast the Mac runs 
range from troubleshooting a problem system for slowdowns to compiling system docu- 
mentation and assessing the effects of add-ins and modifications on the system. 

To that end, this chapter includes a collection of tools that can be employed in the as- 
sessment of the performance of Macintosh systems. Some of the tools are designed to 
specifically exercise the Macintosh and its subsystems in an exact way. Other programs 
mentioned here might be designed with other purposes in mind, but are useful in assess- 
ing the speed at which a Mac or one of its systems is running. In any case, the reader 
should keep an eye out for a measurement tool and methodology that suits his needs. 

After installing a new hard drive, for instance, it might be useful to measure how fast the 
hard drive is and see how it affects the overall performance of the system. 

.Another case where measuring performance is useful is in investigating reported slow- 
downs of users' systems in the field. By using one of the programs described here, the 
interested Mac user can ascertain whether the slowdown is real or imaginary, and at- 
tempt to track down the source of the problem. 

Furthermore, by including system benchmarks in documentation files on Macs being 
serviced or maintained, some record of the performance lifetime of the system is on 
hand for future comparisons and notes. 

Probably the most popular use of benchmark data among personal users and buyers of 
computers is to assess how fast a perspective upgrade or new Mac is compared to another 
model. .All of the Macintosh benchmark programs allow direct comparison of two or 
more models simultaneously so that comparisons can be drawn between models. Collec- 
tions of benchmark data (both for new Macs and accelerated units) are commonly found 
in the public domain on information services like Genie, CompuServe, and America 
Online. 



Upgrades 



440 



Measuring Performance 



The following sections outline some of the currently po|^ular tools for measuring and 
comparing the performance of Macintosh systems. At the end of this chapter, the need 
to construct an individual mission-specific suite of benchmark tests is addressed. 

Software Tools 

The following sections describe several programs useful in measuring the performance of 
Macintosh systems and subsystems. Differences in methodolog)' and tests are outlined 
along with a general resume of features and results. Where necessary, sources of the pro- 
grams are provided for readers interested in obtaining copies for their own use. 

Speedometer 

Speedometer 4.0 by Scott Berfield is the latest release of the first (if not the first) 
shareware benchmarking programs for Macintosh computers. It is generally regarded as a 
classic in Macintosh shareware and an essential part of every power user's utility collec- 
tion and documentation tool kit. Version 4.0 has been recompiled for the Power 
Macintoshes and sports several new features over version 3.23. 

The benchmark tests included in Speedometer are a collection of standard tests designed 
to assess the Mac's performance and record it for later reference and comparison. Some 
of the tests are designed to be executed as stand-alones that attempt to completely exer- 
cise and validate a system or subsystem. Others are intended to be run in conjunction 
with other tests. 

Many of the tests in Speedometer are variations of three commonly used computer 
benchmarks: Whetstones, Dhrystones, and the Sieve of Eratosthenes. The remainder of 
the tests are variations on the tests used in a collection of benchmarks called the 
Stanford Mix. The reader is reminded that the results obtained from Speedometer are 
only valid when compared against other results obtained from Speedometer. The author 
of the program warns that because of modifications necessary to run the tests in the 
Speedometer environment, the tests are not exactly the same as the standard versions. 

Results of the tests in Speedometer are presented in two ways. Fhe first column — labeled 
ABS. — refers to the time in seconds that the test took the Mac to complete. In the cases 
of KWhetstones and Dhrystones, the results are the actual number of KWhetstones or 
Dhrystones per second the machine can execute. 

The second column — labeled RAT. — presents a ratio of the performance of the system 
under test versus that from a "standard" Quadra 605. A Quadra 605 should score 1.0 on 
all tests. Previous versions of Speedometer used the Classic as the reference Macintosh 
and data was normalized to it for comparison. The higher the number, the better for the 
Mac being tested. The average presented is a true mean and is taken as an indication of 
the overall performance of the system. 

For quick assessments of the speed of a Macintosh system, the Performance Rating test 
is usually sufficient (see fig. 21.1). For most practical purposes, the four basic tests of 
processor speed, hard disk, video, and math are all that is required to assess general 
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performance of the Macintosh. In cases where industry-standard tests are required, the 
full test suite includes those as well in the program. 

The full-blown suite can be used to exhaustively test and document the performance of a 
Macintosh and is recommended as a documentary tool for anyone wishing to obtain and 
record such information. A summary of the tests is given below. 



iPi 



Perfor mance Test 



1 II 1 

U l_l 


1 

1 


1 1 
.11 


-II- 

_l_l 



Quit 



Mac Classic = 1 .0^ 



CPU: 

Graphics: 



1 



Disk 

Math 



7.693 

9.053 



Old PR: 7.035 Nem PR: 6.948 



IV 



Fig. 21.1 

'I'hc main screen in Speedometer 4.0 displays the overall assessment of the Macintosh under test. 

Whetstones. The Whetstones test is designed to test the calculation abilities of the com- 
puter. It is a floating point test with a special emphasis on the use of transcendental 
functions. Unlike most of the other benchmarks in Speedometer, the results of this test 
are not measured in seconds, but in iterations per second. The number of KWhets/sec is 
the main result of the test. The number of seconds the test took is provided primarily as 
interesting data, as the ratio of the raw performance and time is provided as an index 
used to compare results between machines. 

Dhrystones. The Dhrystones test is designed to exercise almost every other part of the 
system that the Whetstone test does not address. Its principle focus is on the manipula- 
tions of strings of data as a way of testing the speed with which the computer can access 
and move memory. Like the Whetstones test, the actual results of this test are pre.sented 
as the number of iterations per second. The author of Speedometer points out that ac- 
cording to some in the computer science community, "the Dhrystones test does nothing, 
but it does it very well." 

The Towers of Hanoi. This test solves the famous T owers of Hanoi puzzle for a stack of 
14 disks. Its main purpose is to serve as a simple index of raw CPU power. 

Quicksort. This employs a standard QSort algorithm applied to a random array of 5,000 
elements. Its main purpose is to serve as a simple index of raw CPU power. 
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Bubble Sort. This test sorts a random array of 5,000 elements using the standard bubble 
sort technique. This measure of raw CPU power is also a painfully slow way to sort any- 
thing. 

The Queens Problem. This test exercises the classic Eight Queens Problem 250 times. Its 
main purpose is to serve as a simple index of raw CPU muscle. 

Puzzle. The Puzzle test is derived from the Stanford Mix (a suite of benchmark tests from 
Stanford University) and has been rewritten for the Mac. In this version, it also uses dy- 
namically allocated memory. The test is computationally complex, utilizing matrix ma- 
nipulations and integer multiplications. The performance of this test is a good index of 
the CPU's raw speed. 

Permutations. This recursive test is adopted from the Stanford Mix. It calculates a 
10 X 10 matrix in all possible permutations. The performance of this test is a good index 
of the CPU's raw speed. 

Fast Fourier Analysis. This is a real-world test. Fast Fourier Analysis is a recursive calcu- 
lation that uses a lot of floating point math in the calculation. It is heavy in addition, 
subtraction, multiplication, and the use of some transcendental functions, but not as 
much as the Whetstones test. 

Floating Point Matrix Multiply. This test performs matrix multiplication of two 40 x 
40 floating point matrixes. Generally used as a lesl of floating point math, it is aiso an 
index of general CPU performance. 

Integer Matrix Multiply. This test performs matrix multiplication of two 40 x 40 inte- 
ger matrices. It is a test of integer math and general CPU performance. 

The Sieve of Eratosthenes. This test is a standard classical benchmark in which a 
simple repetitive algorithm is used to find all prime numbers up to 8,190. It is an index 
of the CPU power and its integer math capability. 

Color QuickDraw Tests. The Color QuickDraw Tests are available to machines that 
possess Color QuickDraw in ROM. The same test can be run in each of four basic graph- 
ics modes — 1-bit (monochrome), 2-bit (four colors), 4-bit (16 colors), and 8-bit (256 col- 
ors). When selected to run, the Color test module presents a dialog box from which 
test(s) to run are selected. Only those modes supported by an available video card are 
available, and the current mode will be preselected. This may cause strange effects on the 
desktop and any other active programs. If altered for the test, the screen will be set back 
to normal when the test is completed. 

Each test draws a series of empty and filled geometric shapes. Copies of those shapes are 
moved around the window and then scrolled out of the way. 

When the tests are complete, the results will be displayed in two columns. The first col- 
umn — ABS. — is the amount of time (in seconds) to complete the test. The second col- 
umn — RAT. — is a ratio of the time taken to complete the test versus the time a Mac 11 
took with an Apple 8-bit card to do the same. The higher the RAT. number, the better. 



Software Tools 



443 



Performance Rating Tests. The Performance Rating Tests are intended to generate a 
value for the performance of a machine that approximates its real-world behavior. 'Phe 
four tests are run in sequence with individual results displayed. The value determined for 
each tested subsystem is a ratio of the performance of the machine under test to that of a 
Macintosh Classic. A Classic should score approximately 1.0 on all four tests. When all 
the tests are complete, a weighted result is generated as the PR (Performance Rating) for 
the system under test. The higher the PR, the better. 

The CPU Test. Pile CPU test is a calisthenics workout for basic operations of the proces- 
sor. Phe test is written in assembly language so that behavior at the processor level is 
known. The first part of the test is a Bubble Sort of a 1,024 element array. The array is 
then copied and manipulated in several ways using various additions, subtractions, 

ANDs, and ORs. 

The Graphics Test. The Graphics test is similar to the monochrome test of the Color 
QuickDraw tests module. The difference here is that the scrolling is done in larger steps. 
Phe test draws a series of empty and filled shapes and copies those shapes around the 
window. It then scrolls the whole image out of the window. If a color machine is used, 
the screen will be temporarily set to monochrome during this test and will be reset after- 
wards. 

The Disk Test. Phe Disk test is designed to spot potential performance problems with 
hard disks. Phe test creates a one megabyte file on disk and proceeds to read and write to 
it in various-sized blocks. All disk access is done through the File Manager and is thus 
similar to that performed by normal applications. 

Phis test is good at pointing out fragmentation problems (due to the large size of the test 
file). If the file has to be created across several discontinuous parts of the disk, the perfor- 
mance will be slow. If surprisingly bad results are obtained from this test, a disk 
optimizer program such as Speed Disk, MacTools, or Public Utilities is recommended. 

The Math Test. Phe Math test exercises both floating point and integer math calcula- 
tions. The breakdown of the exercise is roughly 75 percent integer and 25 percent 
floating point operations in the test. The floating point operations do not include any 
transcendental functions in this test. 

The Old Performance Rating. The values from each of the four tests are combined 
using the formula below to give a Performance Rating (PR) for a Macintosh under evalua- 
tion. The PR represents a ratio of the performance betw^een the machine under test and a 
plain vanilla Macintosh Classic. The formula for the PR is as follows: 

PR = (0.4xCPU) + (O.TxGraphics) + (0.2xDisk) + (O.lxMath) 

Phat is, CPU performance is 40 percent of the overall performance (PR), graphics is 30 
percent, disk speed is 20 percent, and math performance is 10 percent. If the tester dis- 
agrees with this formula, or if it does not represent the reality of the work the Mac is put 
to, the values for each test are displayed and saved along with the average so that special 
calculations of performance can be undertaken by the user. One strong feature of this 
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program is that all test results can be exported to a text file for import into a spreadsheet 
or database. 

The New Performance Rating. As of Version 3.22, there is a New PR calculated (the 
previous PR is called the Old PR) using a formula designed to correct for a mathematical 
calculation problem in the formula. The formula used for the Old PR tends to bias the 
results toward whichever value is highest. This may present an inaccurate assessment of 
machine performance (PR). If an accelerated Classic has a million times faster math pro- 
cessor than a standard Classic, the PR should not be 10000.9! If only 10 percent of the 
machine's capability is accelerated, then using the formula for the Old PR gives incorrect 
results. 

As a result, the New PR is calculated as follows: 

PR = 1/ (0.4/CPU + 0.3/GR.AF + 0.2/DISK + 0.1/MATH) 

Both values are calculated and displayed in the PR window, however. The Preferences 
dialog allows the user to choose which value to use for the Analysis Graphs. See 
figure 21.2. 

System Information. In addition to being an excellent source of performance informa- 
tion, Speedometer can also display the system information on a Macintosh under inves- 
tigation. The System Information Window displays a variety of information about any 
Mac running System 6.05 or later. The four system areas investigated are hardware infor- 
mation, graphics information, version information, and miscellaneous information. 

There are four sections to the System Information display, each of which can be accessed 
by clicking the appropriate icon (see fig. 21.3). One piece of information is the same on 
each screen: the User Name. 

The first (and default) icon is the Hardware icon. The information presented in addition 
to the User Name is the following: 



Computer 


The model of the computer on which the test is 
being run. 


CPU 


The processor in use. 


FPU 


The Floating Point Unit type, if one is present. 


MMU Type 


The Memory Management Unit type, if one is 
present. 


Physical RAM 


How much RAM is installed. 


Logical RAM 


How much RAM is accessible (may include 
Virtual Memory). 


ROM Version 


The version number of the ROMs. 


ROM Size 


The size of the ROMs in kilobytes. 
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Fig. 21.2 

Results of Speedometer test of all systems are displayed in bar-graph format. 





System Information 






User Name: 

Computer: 

CPU: 

FPU: 

MMU Type: 
Physical RAM: 
Logical RAM: 
ROM Uersion: 
ROM Size: 



PouierBook 160 
MC68030 
No FPU 

MC68030 MMU 

10240K 

10231K 

$067C 

I024K 



Fig. 21.3 

The System Information Window in Speedometer can be used to determine the inner hardware and 
software features of a Macintosh. 
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The second icon is the Graphics icon. When it is selected, the information presented in 
addition to the User Name is the following: 



QuickDraw Version 
Color Depth 
Screen Size 

Horizontal Resolution 
Vertical Resolution 



The version of QuickDraw in use. 

The bit depth of the active display. 

The size in pixels of the active display. 

The Dots Per Inch of the screen horizontally. 
The Dots Per Inch of the screen vertically. 



The third icon is the Version icon. When it is selected, the information presented in 
addition to the User Name is the following: 



System Version 
Finder Version 
MultiFinder Version 
AppleTalk Version 
LaserWriter Version 
Laser Prep Version 
ImageWriter Version 



The version of the System software in use. 

The version of the Finder in use. 

Version of MultiFinder running (if not System 7). 
The version of AppleTalk installed. 

LaserWriter driver version employed. 

LaserWriter prep file in use. 

The version of the ImageWriter driver installed. 



All version information is drawn from in the .System Folder, with the exception of 
AppleTalk. The presence of the version in this window does not necessarily indicate that 
the file in question is installed or in use. 

The Miscellaneous icon presents information about some of the System Managers: 

■ Addressing Mode 

■ Presence of the Alias Manager 

■ Presence of Apple Events 

■ Communications Toolbox Version 

■ Script Manager Version 

■ Time Manager Version 

■ Text Edit Version 
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Analysis Reference. The system comparison capabilities of Speedometer are the most 
useful and powerful parts of the program. The Analysis Window allows you to graphi- 
cally compare the performance of a system with performances of other systems. In addi- 
tion, the user can compare the performances of other Macs to each other. This can be 
especially useful if the user is thinking about buying a new Macintosh or accelerator and 
wants to know how well it will perform. Registered users of Speedometer receive a Ma- 
chine Record File that contains performance ratings for most of Apple's Macintoshes. 

Speedometer 4.0 is a finely crafted shareware program. A registered copy needs to be in 
every power users' and MIS worker's toolkit. Shareware implies that if you like it and use 
it, you have an obligation to pay for it. The registration fee is $40, and includes docu- 
mentation, upgrades, general support (that is not made available for nonregistered users), 
and the satisfaction that you are contributing to the further growth of a Macintosh clas- 
sic and the noble tradition of shareware. Site licenses are available from the author. 

Speedometer can be obtained from major bulletin board systems like CompuServe, Ge- 
nie, America Online, and AppleLink or a local users' group. Send registration and mail 
orders along with $30 to: 

Scott Berfield 
26043 Gushue Street 
Hayward, CA 94544 

An update to version 4.0 from 3.23 is available now to accommodate the new Power 
Macintosh line. The new benchmark-reference Macintosh, replacing the Classic, is the 
Quadra 605. 
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Table 21.1 Speedometer Benchmark Results 



Computer 


KWhet 


Dhry 


Towers 


QSort 


512Ke 


1.006 


0.823 


0.814 


0.834 


Centris 61 0 


31.49 


16.29 


14.86 


13.55 


Centris 650 


191.1 


20.39 


18.91 


17.17 


Classic 


1 


1 


1 


0.998 


Classic 1 1 


6.528 


2.542 


2.381 


3.479 


Color Classic 


6.693 


2.691 


2.496 


3.678 


Fatboy 


48.44 


5.947 


5.621 


7.054 


II 


6.989 


3.227 


2.915 


3.479 


llci 


38.95 


5.598 


4.763 


5.597 


Ilex 


8.49 


4.132 


3.875 


4.153 


llfx 


64.72 


8.697 


7.8 


8.728 


llsi 


6.649 


5.055 


4.588 


5.255 


llvx 


46.18 


6.708 


5.672 


6.866 


llx 


8.552 


4.132 


3.851 


4.256 


LC 


4.823 


2.384 


2.363 


3.433 


LCII 


6.596 


2.698 


2.496 


3.301 


LCIII 


11.86 


6.348 


6 


6.518 


LC PowerCache 33 


45.41 


6.013 


5.114 


7.253 


LC Transwarp 50/50 


39.14 


5.468 


4.489 


7.152 


LC Transwarp 33/33 


30.55 


4.294 


3.649 


5.421 


Performa 200 


6.507 


2.538 


2.39 


3.238 


Performa 400 


6.601 


2.679 


2.567 


3.366 


Performa 405 


6.623 


2.618 


2.381 


3.576 


Performa 450 


11.81 


6.037 


5.831 


6.776 


Performa 450 w/fpu 


48.35 


5.978 


5.621 


6.959 


Performa 460 


13.93 


7.583 


7.011 


9.196 


Performa 475 (2nd fastest) 


38.77 


19.61 


18.91 


17.17 


Performa 476 (fastest) 


39.14 


19.61 


18.91 


17.17 
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Bubble 


Queens 


Puzz. 


Perm. 


0.866 


0.834 


0.86 


0.81 


14.46 


14.77 


17.43 


15.91 


18 


18.32 


21.72 


20.25 


1.001 


1 


1.002 


1 


4.602 


4.32 


4.537 


3.57 


4.602 


4.361 


4.6 


3.652 


8.265 


7.269 


8.892 


7.187 


4.09 


3.881 


3.581 


3.276 


7.431 


6.273 


8.439 


4.603 


4.85 


4.924 


5.076 


4.603 


9.418 


8.98 


7.934 


7.63 


6.044 


6.026 


6.37 


5.355 


8.1 


7.156 


8.493 


5.355 


4.821 


4.924 


5.257 


4.603 


3.97 


3.634 


3.6 


3.043 


4.628 


4.32 


4.649 


3.664 


7.788 


7.762 


8.229 


7.05 


10 


7.508 


11.62 


4.622 


11.1 


6.735 


22.84 


3.868 


7.714 


5.204 


16.36 


3.191 


4.602 


4.32 


4.732 


3.47 


4.655 


4.403 


4.698 


3.581 


4.909 


3.914 


4.649 


3.514 


8.181 


7.269 


8.603 


7.095 


8.265 


7.269 


8.833 


7.006 


10.8 


9.346 


11.32 


8.635 


18.41 


19.08 


22.08 


21.02 


18.41 


19.08 


22.08 


21.02 
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Table 21.1 Continued 


Computer 


FFT 


FPMM 


MM 


Sieve 


512Ke 


1.022 


1.021 


0.859 


0.822 


Centris 610 


22.15 


21.34 


18.82 


16.54 


Centris 650 


127.6 


120.1 


23.53 


20.1 


Classic 


1 


1.001 


0.989 


1.001 


Classic II 


4.454 


4.287 


3.885 


4.804 


Color Classic 


4.462 


4.377 


3.885 


4.829 


Fatboy 


25.98 


27.49 


8.822 


11.06 


II 


4.618 


4.707 


3.619 


4.649 


lid 


19.9 


19.25 


7.7 


7.628 


Ilex 


5.428 


5.483 


4.628 


5.417 


llfx 


35.47 


33.79 


8.223 


10.5 


llsi 


4.377 


4.745 


5.36 


6.796 


llvx 


25.14 


23.85 


6.776 


8.056 


llx 


5.471 


5.497 


4.628 


5.386 


LC 


3.291 


3.291 


3.635 


4.743 


LCII 


4.507 


4.371 


3.832 


4.804 


LCIII 


8.44 


7.759 


6.776 


8.534 


LC PowerCache 33 


21.95 


25.44 


10.33 


10.56 


LC Transwarp 50/50 


16.17 


16.46 


15.13 


8.652 


LC Transwarp 33/33 


12.82 


13.24 


10.33 


6.723 


Performa 200 


4.488 


4.256 


3.903 


4.817 


Performa 400 


4.512 


4.333 


3.903 


4.829 


Performa 405 


4.385 


4.574 


4.953 


6.821 


Performa 450 


7.837 


8.338 


8.731 


11.06 


Performa 450 w/fpu 


26.03 


26.59 


8.642 


11.06 


Performa 460 


9.215 


9.74 


11.45 


14.6 


Performa 475 (2nd fastest) 


26.38 


27.72 


24.2 


23.36 


Performa 476 (fastest) 


26.5 


27.96 


24.2 


23.66 
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BMAve 


PRCraf 


PRCPU 


PRDisk 


0.881 


0.928 


0.879 


0 


18.14 


15.99 


13.01 


2.526 


51.44 


20.71 


16.32 


3.875 


0.999 


0.998 


1 


1.255 


4.116 


3.565 


3.958 


1.831 


4.194 


4.339 


4.023 


1.908 


14.34 


7.049 


6.865 


2.278 


4.086 


4.47 


3.392 


1.588 


11.34 


9.516 


6.455 


1.96 


5.088 


5.559 


4.229 


1.473 


17.66 


7.333 


7.688 


1.813 


5.552 


6.206 


5.389 


1.178 


13.2 


8.042 


7.032 


2.184 


5.115 


5.091 


4.209 


2.094 


3.518 


4.316 


3.559 


1.005 


4.155 


4.373 


4.013 


1.887 


7.755 


7.821 


6.892 


2.022 


13.82 


7.227 


9.057 


1.749 


11.97 


7.214 


9.558 


1.635 


9.169 


6.028 


6.811 


1.573 


4.105 


3.425 


4.023 


1.885 


4.177 


4.501 


4.032 


1.906 


4.41 


4.265 


4.004 


2.235 


8.131 


7.471 


6.865 


2.362 


14.22 


6.987 


6.865 


2.261 


10.24 


9.317 


8.917 


1.978 


23.06 


17.01 


16.02 


2.603 


23.15 


18.85 


16.17 


3.707 
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Measuring Performance 



Table 21.1 Continued 


Computer 


PRMath 


Old PR 


New PR 


FPUFFT 


512Ke 


0.997 


0.73 


0 


0 


Centris 610 


25.53 


13.06 


7.541 


0 


Centris 650 


102.1 


23.73 


10.92 


10.73 


Classic 


0.999 


1.05 


1.042 


0 


Classic II 


5.459 


3.565 


3.197 


0 


Color Classic 


5.652 


3.858 


3.436 


0 


Fatboy 


24.93 


7.809 


5.191 


2.09 


II 


5.715 


3.587 


3.044 


1.006 


lid 


19.75 


' 7.804 


4.985 


2.3 


Ilex 


6.697 


4.324 


3.342 


1.45 


llfx 


34.32 


9.07 


4.852 


3.285 


llsi 


5.561 


4.809 


3.223 


0 


llvx 


25.15 


8.177 


5.27 


2.728 


llx 


6.686 


4.298 


3.782 


1.45 


LC 


4.155 


3.335 


2.469 


0 


LC II 


5.509 


3.846 


3.42 


0 


LCIII 


10.12 


6.52 


4.874 


0 


LC PowerCache 33 


21.8 


8.321 


4.888 


3.037 


LC Transwarp 50/50 


19.56 


8.27 


4.743 


3.354 


LC Transwarp 33/33 


15.46 


6.394 


4.131 


2.333 


Performa 200 


5.426 


3.556 


3.21 


0 


Performa 400 


5.578 


3.902 


3.464 


0 


Performa 405 


5.643 


3.892 


3.604 


0 


Performa 450 


10.16 


6.476 


5.183 


0 


Performa 450 w/fpu 


24.93 


7.787 


5.164 


2.09 


Performa 460 


12.17 


7.974 


5.365 


0 


Performa 475 (2nd fastest) 


31.62 


15.19 


8.157 


0 


Performa 476 (fastest) 


31.76 


16.04 


10.23 


0 
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FPUMM 


FPUKWhet 


FPUAve 


Mono 


0 


0 


0 


0 


0 


0 


0 


3.89 


10.75 


5.6 


9.027 


5.056 


0 


0 


0 


0 


0 


0 


0 


0.841 


0 


0 


0 


1.135 


2.128 


1.953 


2.057 


1.887 


0.938 


1.05 


0.998 


1.208 


2.15 


1.75 


2.066 


2.515 


1.319 


1.333 


1.367 


1.39 


2.828 


3 


3.038 


2.013 


0 


0 


0 


1.629 


2.388 


2.21 


2.442 


2.169 


1.323 


1.354 


1.376 


1.389 


0 


0 


0 


1.128 


0 


0 


0 


1.131 


0 


0 


0 


2.013 


2.885 


2.153 


2.692 


1.905 


3.495 


2.21 


3.128 


1.914 


2.429 


1.68 


2.228 


1.583 


0 


0 


0 


0.825 


0 


0 


0 


1.149 


0 


0 


0 


1.12 


0 


0 


0 


1.97 


2.097 


2 


2.062 


1.988 


0 


0 


0 


2.299 


0 


0 


0 


4.358 


0 


0 


0 


4.615 
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Measuring Performance 



Table 21.1 Continued I 


Computer 


2-bit 


4-bit 


8-bit 


ColorAve 


512Ke 


0 


0 


0 


0 


Centris 610 


4.173 


4.318 


4.421 


4.2 


Centris 650 


5.384 


5.554 


5.641 


5.409 


Classic 


0 


0 


0 


0 


Classic II 


0 


0 


0 


0.841 


Color Classic 


1.223 


1.281 


1.272 


1.228 


Fatboy 


1.985 


2.13 


2.178 


2.045 


II 


1.261 


1.291 


1.235 


1.249 


llci 


2.67 


2.744 


2.311 


2.56 


Ilex 


1.421 


0 


0 


1.406 


llfx 


1.934 


1.711 


1.371 


1.757 


llsi 


1.777 


1.884 


1.211 


1.625 


llvx 


2.268 


2.303 


2.188 


2.232 


llx 


1.425 


1.416 


1.33 


1.39 


LC 


1.217 


1.299 


1.329 


1.243 


LC II 


1.205 


1.263 


1.26 


1.215 


LCIII 


2.153 


2.29 


2.316 


2.193 


LC PowerCache 33 


1.83 


1.658 


1.391 


1.696 


LC Transwarp 50/50 


1.896 


1.768 


1.527 


1.802 


LC Transv/arp 33/33 


1.589 


1.543 


1.387 


1.547 


Performa 200 


0 


0 


0 


0.825 


Performa 400 


1.225 


1.282 


1.276 


1.233 


Performa 405 


1.199 


1.258 


0 


1.192 


Performa 450 


2.146 


2.284 


2.307 


2.177 


Performa 450 w/fpu 


2.109 


2.248 


2.283 


2.157 


Performa 460 


2.452 


2.608 


2.606 


2.491 


Performa 475 (2nd fastest) 


4.889 


5.083 


5.248 


4.894 


Performa 476 (fastest) 


5.228 


5.412 


5.539 


5.199 
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Table 21.2 More Speedometer Benchmark Results 



Computer 


KWhet 


Dhry 


Towers 


QSort 


Performa 550 


13.3 


7.602 


7.172 


9.196 


Performa 600 


9.501 


4.324 


3.781 


5.255 


Performa 600CD 


9.361 


4.16 


3.627 


5.852 


Performa 600CD w/fpu 


38.77 


4.33 


3.759 


5.988 


Plus 


1.004 


0.815 


0.806 


0.826 


Portable 


2.001 


2.011 


1.956 


2.011 


PowerBook 1 00 


2.06 


2.39 


2.354 


2.351 


PowerBook 1 40 


6.303 


4.009 


3.804 


4.023 


PowerBook 1 45 


8.847 


5.765 


5.333 


5.988 


PowerBook 1 60 


10.51 


5.798 


5.379 


6.13 


PowerBook 1 65c 


57.48 


7.894 


7.255 


8.583 


PowerBook 1 70 


43.03 


5.82 


5.333 


5.988 


PowerBook 1 80 


58.71 


7.894 


7.172 


8.583 


PowerBook Duo 210 


11.54 


6.232 


5.831 


6.358 


PowerBook Duo 230 


13.56 


8.435 


7.898 


8.306 


Quadra 605 


37.36 


19.61 


18.35 


16.61 


Quadra 610 


195.7 


19.74 


18.91 


17.17 


Quadra 650 


256.8 


26.54 


24.96 


23.41 


Quadra 660AV 


200.5 


19.86 


18.91 


17.76 


Quadra 700 


155.1 


20.26 


18.91 


17.17 


Quadra 800 


256.8 


27.01 


24.96 


22.39 


Quadra 840AV 


304.4 


33.47 


29.71 


27.11 


Quadra 840AV (fastest) 


316.1 


31.74 


29.71 


28.61 


Quadra 900 


155.1 


20.39 


18.91 


17.17 


Quadra 950 


195.7 


27.01 


24.96 


23.41 


SE 


0.996 


0.998 


0.996 


1 


SE/30 


8.579 


4.144 


3.9 


4.364 


SE/30 - 50MHz 


71.47 


11.8 


8.666 


10.96 


TV 


8.885 


4.094 


3.67 


6.204 
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Measuring Performance 



Table 21.2 Continued 


Computer 


Bubble 


Queens 


Puzz. 


Perm. 


Performa 550 


10.8 


9.16 


11.32 


8.703 


Performa 600 


7.941 


7.156 


8.229 


5.181 


Performa 600CD 


8.35 


6.273 


9.265 


5.279 


Performa 600CD w/fpu 


7.941 


7.046 


7.934 


5.181 


Plus 


0.858 


0.825 


0.849 


0.802 


Portable 


2.098 


1.991 


2.073 


1.978 


PowerBook 1 00 


2.462 


2.373 


2.44 


2.395 


PowerBook 1 40 


4.709 


4.77 


5.096 


4.528 


PowerBook 145 


7.431 


7.387 


8.03 


6.591 


PowerBook 1 60 


7.431 


7.387 


8.079 


6.552 


PowerBook 1 65c 


9.878 


9.956 


10.69 


8.841 


PowerBook 1 70 


7.431 


7.387 


8.03 


6.63 


PowerBook 1 80 


10 


9.744 


10.35 


8.912 


PowerBook Duo 210 


7.641 


7.633 


8.229 


6.71 


PowerBook Duo 230 


10.25 


10.41 


11.04 


8.983 


Quadra 605 


18 


18.32 


44.17 


20.25 


Quadra 61 0 


18.41 


19.08 


22.46 


21.02 


Quadra 650 


24.55 


25.44 


29.44 


27.85 


Quadra 660AV 


18.41 


19.08 


22.84 


21.02 


Quadra 700 


18 


18.32 


21.37 


19.89 


Quadra 800 


24.55 


24.11 


28.8 


26.52 


Quadra 840AV 


30 


30.53 


34.87 


32.76 


Quadra 840AV (fastest) 


30 


30.53 


36.81 


33.76 


Quadra 900 


18 


18.32 


21.72 


19.89 


Quadra 950 


23.82 


24.11 


28.8 


27.17 


SE 


0.998 


0.97 


0.965 


0.991 


SE/30 


5.159 


4.626 


5.135 


4.74 


SE/30- 50MHz 


15.58 


11.74 


16.56 


7.9 


TV 


8.35 


6.361 


8.548 


5.279 
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FFT 


FPMM 


MM 


Sieve 


8.614 


9.253 


11.45 


14.72 


6.614 


5.865 


6.669 


7.987 


6.07 


6.372 


9.206 


13.35 


20.71 


19.08 


6.722 


7.919 


1.021 


1.018 


0.853 


0.814 


2.157 


2.155 


2.016 


2.035 


2.256 


2.25 


2.314 


2.436 


4.486 


4.142 


4.578 


5.264 


6.472 


5.908 


6.942 


8.161 


7.511 


6.857 


7.058 


8.197 


31.23 


30.89 


9.206 


10.87 


22.98 


21.92 


7 


8.161 


31.48 


30.17 


9.516 


10.99 


8.256 


7.499 


6.83 


8.612 


10.29 


9.214 


9.107 


11.47 


27.43 


26.05 


23.53 


19.88 


123.6 


127.2 


24.2 


23.66 


165.4 


166.3 


30.25 


30.64 


123.6 


129.7 


24.91 


24.59 


126.2 


115.8 


22.29 


18.69 


170.2 


158.2 


31.37 


27.09 


206 


190.8 


38.5 


36.65 


199 


209.3 


38.5 


35.26 


127.6 


115.8 


22.29 


19.07 


170.2 


154.5 


31.37 


25.26 


0.997 


1.002 


0.988 


0.997 


5.546 


5.675 


5.572 


6.947 


31.99 


26.16 


17.65 


22.25 


5.639 


6.213 


9.307 


13.35 
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Table 21.2 Continued 


Computer 


BMAve 


PRGraf 


PRCPU 


PRDisk 


Performa 550 


10.11 


9.317 


8.917 


2.355 


Performa 600 


6.542 


6.552 


7.004 


2.068 


Performa 600CD 


7.264 


6.395 


7.004 


2.052 


Performa 600CD w/fpu 


11.28 


6.499 


6.865 


2.057 


Plus 


0.874 


0.913 


0.873 


0.655 


Portable 


2.04 


1.841 


2.125 


1.122 


PowerBook 1 00 


2.34 


1.737 


2.551 


1.414 


PowerBook 1 40 


4.643 


3.914 


4.109 


1.544 


PowerBook 1 45 


6.904 


5.13 


6.431 


1.952 


PowerBook 1 60 


7.241 


6.446 


6.431 


1.837 


PowerBook 1 65c 


16.9 


1.588 


8.65 


1.801 


PowerBook 1 70 


12.48 


5.238 


6.455 


1.792 


PowerBook 1 80 


16.96 


8.468 


8.693 


2.581 


PowerBook Duo 210 


7.615 


6.717 


6.837 


1.811 


PowerBook Duo 230 


9.914 


8.577 


9.153 


1.71 


Quadra 605 


22.11 


19.59 


16.02 


2.206 


Quadra 610 


52.59 


18.68 


16.17 


3.243 


Quadra 650 


69.3 


14.22 


21.63 


3.552 


Quadra 660AV 


53.43 


16.86 


16.32 


4.093 


Quadra 700 


47.67 


12.22 


16.02 


1.99 


Quadra 800 


68.5 


17.45 


21.36 


3.827 


Quadra 840AV 


82.9 


22.46 


25.44 


3.56 


Quadra 840AV (fastest) 


84.94 


27.76 


26.21 


4.653 


Quadra 900 


47.86 


18.85 


16.02 


2.009 


Quadra 950 


63.02 


16.79 


21.36 


1.967 


SE 


0.991 


0.987 


0.991 


0.531 


SE/30 


5.365 


3.799 


4.24 


1.813 


SE/30 - 50MHz 


21.06 


12.15 


13.73 


2.105 


TV 


7.158 


6.446 


7.004 


2.43 
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PRMath 


Old PR 


New PR 


FPUFFT 


11.61 


7.993 


5.862 


0 


8.599 


6.041 


4.735 


0 


8.303 


5.961 


4.683 


0 


21.54 


7.261 


4.848 


2.267 


0.993 


0.854 


0.838 


0 


1.944 


1.821 


1.722 


0 


1.996 


2.024 


1.919 


0 


5.463 


3.673 


3.108 


0 


8.006 


5.302 


4.244 


0 


9.09 


5.783 


4.375 


0 


30.06 


7.303 


2.861 


2.875 


22.05 


6.717 


4.249 


2.205 


30.01 


9.535 


6.163 


2.875 


9.908 


6.103 


4.471 


0 


12.39 


7.815 


4.909 


0 


31.51 


15.88 


7.456 


0 


101.5 


22.87 


9.666 


10.73 


136.2 


27.25 


10.35 


13.42 


102.2 


22.63 


10.85 


10.73 


101.1 


20.58 


6.624 


10.73 


135.9 


28.13 


11.25 


14.64 


154.7 


33.09 


11.64 


16.1 


164.2 


36.16 


14.36 


16.1 


101.5 


22.62 


7.071 


10.06 


135.9 


27.56 


7.196 


14.64 


0.995 


0.898 


0.844 


0 


6.883 


3.887 


3.354 


1.463 


24.72 


12.03 


6.542 


4.6 


7.811 


6.002 


5.031 


0 
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Table 21.2 Continued 


Computer 


FPUMM 


FPUKWhet 


FPUAve 


Mono 


Performa 550 


0 


0 


0 


2.34 


Performa 600 


0 


0 


0 


1.676 


Performa 600CD 


0 


0 


0 


1.654 


Performa 600CD w/fpu 


2.193 


2.048 


2.17 


1.674 


Plus 


0 


0 


0 


0 


Portable 


0 


0 


0 


0 


PowerBook 1 00 


0 


0 


0 


0 


PowerBook 140 


0 


0 


0 


0.962 


PowerBook 1 45 


0 


0 


0 


1.269 


PowerBook 1 60 


0 


0 


0 


1.679 


PowerBook 1 65c 


2.687 


2.625 


2.729 


0.446 


PowerBook 1 70 


2.018 


2 


2.074 


1.278 


PowerBook 1 80 


2.687 


2.625 


2.729 


2.167 


PowerBook Duo 210 


0 


0 


0 


1.385 


PowerBook Duo 230 


0 


0 


0 


2.16 


Quadra 605 


0 


0 


0 


4.844 


Quadra 61 0 


11.03 


5.6 


9.119 


4.457 


Quadra 650 


13.87 


7.636 


11.64 


4.941 


Quadra 660AV 


11.32 


5.25 


9.099 


5.109 


Quadra 700 


11.03 


5.6 


9.119 


3.445 


Quadra 800 


14.33 


7.636 


12.2 


4.572 


Quadra 840AV 


17.92 


9.333 


14.45 


6.818 


Quadra 840AV (fastest) 


17.92 


8.726 


14.25 


8.053 


Quadra 900 


11.03 


5.6 


8.896 


4.604 


Quadra 950 


14.33 


7.636 


12.2 


4.32 


SE 


0 


0 


0 


0 


SE/30 


1.323 


1.333 


1.373 


0.94 


SE/30 - 50MHz 


4.3 


3.652 


4.184 


3.368 


TV 


0 


0 


0 


1.694 
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2-bit 


4-bit 


8-bit 


ColorAve 


2.491 


2.636 


2.705 


2.543 


1.807 


1.885 


1.86 


1.807 


1.8 


1.876 


1.865 


1.799 


1.794 


1.883 


1.865 


1.804 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0.962 


0 


0 


0 


1.269 


1.749 


1.745 


0 


1.724 


0.587 


0.764 


1.004 


0.7 


0 


0 


0 


1.278 


2.204 


2.129 


0 


2.166 


1.854 


1.831 


0 


1.69 


2.253 


2.167 


0 


2.193 


5.17 


5.339 


5.459 


5.27 


4.961 


5.168 


5.314 


4.975 


5.136 


5.51 


4.886 


5.118 


5.59 


5.599 


5.875 


5.543 


0 


2.94 


2.422 


2.935 


0 


3.683 


2.992 


3.749 


8.436 


7.76 


8.124 


7.785 


8.406 


8.223 


8.105 


8.197 


4.759 


4.733 


4.54 


4.659 


0 


3.452 


2.776 


3.516 


0 


0 


0 


0 


0 


0 


0 


0.94 


3.3 


3.067 


2.636 


3.093 


1.896 


2.072 


2.188 


1.963 
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MacBench 

MacBench by Ziff-Davis Publishing Company is Ziff-Davis' current offering in bench- 
mark software designed especially for the Macintosh. 

MacBench provides the user with four basic tests that measure the performance of 
Macintosh systems: disk, processor, video, and floating point calculations. Fhe disk and 
video tests yield information on the two Macintosh subsystems, while processor and 
floating point exercise two basic aspects of the computer's calculation processing system. 
The processor test assesses the workings of RAM and central processor together, and the 
test score is taken to reflect this combination. The floating point tests provide an index 
of how well the Macintosh handles floating point calculations. 

Like its predecessor. Speedometer, MacBench can be used to evaluate the improvement 
system changes and upgrades have on the performance of a Macintosh or its subsystems. 
One common application is to compare results before and after modification. Addition- 
ally, MacBench can be used to compare Macintoshes. 

MacBench attempts to provide real-world results from its tests by mimicking the w^ay 
normal users employ their Macs. Although MacBench does not run the actual applica- 
tions common in most offices, it does exercise Macs in ways that are identical to the 
actual operation performed in these applications. The authors of MacBench have profiled 
several popular Macintosh applications in order to reproduce the most common routines 
used in these programs for inclusion in MacBench. Some of the applications profiled in 
this way are Microsoft Excel, Microsoft Word, and Claris FileMaker Pro. 

Subsystem Tests. Each subsystem tested by MacBench involves testing several related 
components. 

Three basic test groups constitute MacBench's test modules: the disk tests, the processor 
tests, and the video subsystem tests. The core tests performed in these suites are a disk 
mix, processor test, fpu test, and video mix tests. Each score received on a test is related 
to the results obtained from an LC HI. The user can also customize tests or record special 
test suites that can be used for specific purposes. Fhe following is a brief summary of the 
tests found in MacBench. 

The Processor Subsystem. I'he processor subsystem test exercises the CPU, RAM, 

RAM cache (if present), and any accelerators in the system. 

The processor test measures the Mac's fundamental processing power in conjunction 
with its use of RAM. The test is designed to mimic several common tasks that common 
applications use in ordinary' day-to-day operations. Central to the test is a search and sort 
of data read to memory' and some integer math calculations. There are also floating point 
calculations using the built-in floating point routines. 

One important application of this test is to verify how effectively a particular model of 
Macintosh uses its CPU in conjunction w'ith its RAM. In cases like the Mac llsi and Mac 
llci that use system RAM instead of VR.AM, low'er scores are expected. Fast processors that 
handle RAM and cache memory will score highest on this test. 
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Fig. 21.4 

The main screen of MacBench 1.1 offers a variety of options for tests that can be tailored to the user. 

The Floating Point Subsystem. The floating point system will also be tested either as 
Apple's built-in FPU emulation software or as the actual hardware FPU running in the 
main processor system. 

Floating point calculations in the form of multiplies, divides, adds, subtracts, and square 
roots are performed here. A hardware FPU is not needed to perform these tests. If no 
hardware FPU is found by MacBench, a software version is used. The user can select the 
software version of the test in the Settings selection if desired. 

The Video Subsystem. The video system is tested as the video controller (built-in or 
card) in conjunction with any accelerators and a monitor. 

Keep in mind that the main CPU and RAM inevitably affect the performances of all sub- 
systems in the Macintosh. All subsystems occasionally talk to the CPU, and move data to 
and from the system RAM. Video will be affected in the same way. 

The video test executes common QuickDraw commands and operations found in the 
profiled applications. The video mix yields an overall score for the Mac's video sub- 
system and is composed of nine separate tests. As expected, these tests transfer screen 
data to and from the monitor, move it around, scroll, and draw common geometric 
shapes. In the same fashion used for other tests, the objects drawn and the way they are 
drawn are based on the profiles of the major applications considered in the construction 
of MacBench. The results of the tests are calculated as a weighted harmonic mean of the 
individual results. If the test is run separately, MacBench displays the results as "opera- 
tions per second" and no weighting is applied to the results. 

MacBench provides the user with the option of running all the tests in one session, a set 
of selected tests or suite of tests, a single subsystem test (like the video test), or an indi- 
vidual test. 
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The authors of the program remind the user that MacBench tests basic subsystems in the 
Macintosh, not actual applications or application code. Changing or upgrading a 
Macintosh system almost never results in the exact performance increase (due to the 
upgrade) being transferred to actual application performance gain. That is, accelerating 
video performance by 50 percent does not result in a 50 percent gain in performance in 
applications currently in use on the system. Keep in mind that most applications do 
more than display graphics. Thus the performance extracted from an upgrade relates 
directly to the amount of time the applications spend doing things that the upgrade 
improves. The effect on sorting a large number of records will be largely unchanged if 
video performance is enhanced. If the performance of a sorting operation is inadequate, 
another kind of upgrade is required. 

The Disk Subsystem. Because the hard disk system in a Macintosh is more than a disk 
drive, the authors of MacBench have elected to test the disk controller (whether on the 
motherboard or SCSI card) along with the disk cache and any associated hardware. 

The disk mix is used to provide an index of the overall performance of the hard drive 
system. The disk mix measures the typical disk usage found in the profiled applications. 
Essentially, the disk mix acts as a large disk-intensive application that exercises disk ac- 
tivities. The test employs the Macintosh system File Manager to simulate a real-world 
application. One application of this test recommended by its developers is to assess the 
proper setting for the disk cache in a system. Overall it is a measure of how well a 
Macintosh handles disk transactions. 

The individual disk tests read and write blocks of data from a test file in a sequential 
process. The sizes of data blocks used in the tests are 1, 8, 16, 32, and 128K. 

System Information Button. MacBench also provides basic system data to the tester. 
Using the System Information button on the main screen, MacBench will display infor- 
mation on the Macintosh model, processor type, FPU, ROM version, addressing mode 
selected, RAM, virtual memory, MMU, system software, and extensions loaded. In addi- 
tion to this the user can obtain information on video cards, SCSI volumes, and selected 
test settings. If the user elects to publish benchmark data obtained by MacBench, the 
licensing agreement stipulates that the above information is mandatory in the test file. 

The requirements for running MacBench are: 

■ Macintosh Plus or greater 

■ System software 7.0 or later 

■ 4 MB RAM 

■ Minimum 8 MB free hard drive space; 32 MB is optimal 

MacBench will use a hardware FPU if one is available. If no FPU is available, MacBench 
will use a softu^are version of the test to complete the tests. 
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Specifying Settings for Tests. I'est settings are selectable for various individual tests via 
the Settings button or the Settings menu item under the Tests menu. Settings cannot be 
altered for preset (saved) test suites. 1'he selections are as follows: 

■ The user can specify which hard drive is used for the hard disk test 

■ The user can specify whether tlie hardware FPU or software version is to be used in 
the FPU tests 

■ Specific video cards can be selected for the video tests if more than one is present 

MacBench Results Window. The MacBench results window presents the following 
information to the user: 

■ 1iie name of the tests run 

■ i'he score the Macintosh received on the test. If more than one results file is open, 
MacBench displays each result file. 

By default MacBench will normalize all the results to that obtained from an LC 111. The 
user can renormalize all the results to any Macintosh for which there is data, including 
the one under test. 
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Fig. 21.5 

Macintosh benchmark results gatheretl using MacBench l.l. Courtesy of Ziff-Davis Benchmark 
Operations. 

i'he final results obtained from the tests are displayed in an attractive bar-graph display 
window that compares the benchmark's results with the system designated as the 100 
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percent-system. By default MacBench chooses the LC HI as the 100 percent-system. All 
results are calculated and displayed as a percentage of the results on file for the 100- 
percent system. 

The actual score obtained for the Macintosh under test is displayed in the second 
column. Note that units for individual tests are different than those for "mix" tests. 
Individual disk tests are reported in kilobytes per second, arcs tests are reported as 
arcs-per-second, and so on. The higher the numbers, the better. 

Comparing Results to Other Macintoshes. To determine how a particular Macintosh 
compares to another, open a published or saved record file from within MacBench and 
display the results. Ziff-Davis publications like MacUser will be publishing reviews of 
Macintosh systems with their MacBench results. 

According to the MacBench license agreement, users who wish to publish benchmark 
records of systems must disclose certain information on the system(s) in the data file. 

According to Ziff-Davis this data should meet or exceed the following example: 

Achieved a Processor score of 39.3 on the MacBench 1.1 test using an Apple 
Macintosh Quadra 950 with 32K external Ry\M cache, VVXY Corp. 33-MHz 68040 
XYZ CPU accelerator, 8 MB of RAM, and 80 MB hard disk, Apple Macintosh 21- 
inch Color Display using on-board video with 1 MB of VRAM and running at 1152 
x 870 pixels with 256 colors. System 7.1 with 32K System 7.1 disk cache, and with 
the disk compression utility ABC version 1.0 enabled. 

As a general rule the user is expected to provide the following: 

■ Identify the exact system unit name, amount of secondary RAM cache, if any, CPU 
accelerator processor speed and type, if any, amount of RAM, hard disk size, and 
size of hardware hard disk cache, if any, of the computer used for the test (e.g., 
Apple Macintosh Ilci with 32K external RAM cache, WXY Corp. 33 MHz 68040 
XYZ CPU accelerator, 8 MB of RAM, and 80 MB hard disk or Apple PowerMac — 
6100 with 60 MHz PowerPC— 601 CPU, 8 MB of RAM, and 250 MB hard disk). 

■ Identify the exact display name, video card name (or on-board video, if applicable), 
amount and type of video RAM, display resolution, and color depth, (e.g., Apple 
Macintosh 21 -inch Color Display using on-board video with 1 MB of VRAM and 
running at 1152 x 870 pixels with 256 colors). 

■ Identify the operating system version (e.g.. System 7.1), size and type of software 
disk cache, if any (e.g., 32K System 7.1 disk cache), and any other special condi- 
tions used to achieve the result (e.g., disk compression utility ABC version 1.1 
enabled). 

Please consult the license agreement included with the copy of MacBench for details 
concerning the specific data required for published benchmarks. 
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Getting Copies of Other ZDBOp Benchmarks. MacBench is provided free of charge on 
3 1 /2-inch disks. I'o obtain a copy, send your name, address, phone number, and the 
names of the benchmarks required to Ziff-Davis at the address below. Normally bench- 
marks will arrive via U.S. mail in four to six weeks. 

Contacting ZDBOp. If you have comments or questions about MacBench, please con- 
tact the Ziff-Davis Benchmark Operation (ZDBOp). 

■ You can fax your questions and comments directly to MacBench Technical Support 
at the ZDBOp benchmark FAX number (919-380-2879). 

■ You can mail your questions and comments to ZDBOp at the following address: 

Ziff-Davis Benchmark Operation 
Attn.: MacBench Technical Support 
One Copley Parkway, Suite 510 
Morrisville, NC 27560 

■ If you have a modem and communications software, you can use ZiffNet, a Ziff- 
Davis on-line service. The ZiffNet forum is a way for you to communicate your 
technical questions and comments to Ziff-Davis. (You can access ZiffNet using 
CompuServe. CompuServe is available for a fee.) 

MacBench is available on ZiffNet/Mac in both the MacUser Forum and the MacWEEK 
Forum as a self-extracting archive called MACBEN.SEA. To get a free copy of MacBench, 
just download the file MACBEN.SEA from one of these forums: 

If you arc using the MacUser Forum, type GO MACUSER and download 
MACBEN.SEA from Library section 3 - MacUser Utilities. 

If you are using the MacWEEK Forum, type GO MACWEEK and download 
MACBEN.SEA from Library section 6 - Benchmarking. 
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You can get to the forums if you are a member of CompuServe by typing GO ZMAC at any ! 
prompt and then by typing either GO MACUSER or GO MACWEEK. 
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Table 21.3 MacBench Results for SE^ 


Classic, LC II, 


and LC III. 




Courtesy of Ziff-Davis Benchmark Operations. 








SE 


Classic 


LC II 


LC III 




Disk 


Disk Mix 


2.51 


7.55 


7.66 


10 


Seq Read 1 K 


44.57 


156.72 


167.07 


174.21 


Seq Read 8K 


122.86 


330.18 


327.46 


573.87 


Seq Read 1 6K 


138.25 


507.94 


506.22 


623.27 


Seq Read 32K 


151.09 


647.65 


645.46 


658.63 


Seq Read 128K 


158.01 


748.06 


775.39 


893.15 


Random Read 1 K 


11.54 


29.32 


29.31 


36.81 


Random Read 8K 


61.94 


198.33 


198.55 


235.71 


Random Read 1 6K 


89.75 


318.94 


316.21 


384.38 


Random Read 32K 


115.49 


441.3 


442.75 


553.98 


Random Read 1 28K 


148.6 


650.92 


684.41 


839.53 


Seq Write 1 K 


46.12 


56.45 


56.52 


55.56 


Seq Write 8K 


140.26 


330.38 


329.11 


321.11 


Seq Write 1 6K 


143.78 


440.02 


442.33 


487.22 


Seq Write 32K 


149.76 


479.93 


479.56 


649.8 


Seq Write 128K 


153.17 


523.96 


521.73 


876.6 


Random Write 1 K 


11.39 


30.68 


30.96 


35.89 


Random Write 8K 


64.31 


206.98 


206.13 


230.94 


Random Write 16K 


90.44 


315.05 


317.82 


375.04 


Random Write 32K 


114.18 


391.82 


390.4 


540.73 


Random Write 1 28K 


144.25 


496.87 


493.22 


827.89 



Processor 



Processor 


0.75 


3.77 


3.99 


10 


Floating Point 


0.58 


4.56 


4.73 


10 




Video 


Video Mix 


1.06 


5.77 


4.69 


10 


Scroll 


8.06 


49.93 


14.2 


29.16 


CopyBits Small 


122.58 


461.27 


467.44 


1052.63 


CopyBits Large 


9.05 


77.65 


33.61 


91.18 


Lines 


143 


708.24 


770.15 


1549.69 


Rectangles 


60.07 


224.55 


121.07 


254.91 


Round Rectangles 


31.28 


110.12 


104.56 


208.69 


Ovals 


13.74 


49.32 


48.11 


98.65 


Arcs 


15.99 


67.95 


69.23 


134.16 


Pictures 


0.13 


0.74 


0.91 


1.97 
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Table 21.4 MacBench Results for II, llci, llsi, and llvx. 
Courtesy of Ziff-Davis Benchmark Operations. 




II 


lid 


llsl 


llvx 




Disk 


Disk Mix 


6.53 


10.66 


9.39 


10.24 


Seq Read 1 K 


55.07 


223.63 


175.14 


315.69 


Seq Read 8K 


267.21 


330.04 


328.66 


602.66 


Seq Read 1 6K 


350.25 


753.67 


576.29 


500.21 


Seq Read 32 K 


432.15 


885.02 


732.84 


684.65 


Seq Read 128K 


470.55 


1027.05 


952.72 


933.64 


Random Read 1 K 


27.44 


32.25 


29.98 


36.48 


Random Read 8K 


162.13 


222.72 


209.19 


226.9 


Random Read 1 6K 


243.58 


354.65 


331.42 


368.08 


Random Read 32K 


332.01 


525.28 


504.98 


578.55 


Random Read 128K 


426.91 


853.81 


830.21 


875.2 


Seq Write 1 K 


54.84 


56.41 


56.54 


57.29 


Seq Write 8K 


277.61 


329.83 


328.44 


328.23 


Seq Write 16K 


354.85 


503.49 


500.11 


492.99 


Seq Write 32K 


398.45 


678.79 


664.79 


664.58 


Seq Write 128K 


420.74 


934.44 


847.86 


895.13 


Random Write 1 K 


27.14 


31.72 


30.78 


38.25 


Random Write 8K 


169.22 


223.76 


206.61 


239.64 


Random Write 1 6K 


266.53 


368.26 


342.27 


385.32 


Random Write 32K 


345.77 


540.76 


517.19 


560.56 


Random Write 1 28K 


406.06 


863.42 


838.28 


838.89 



Processor 



Processor 


5.45 


8.3 


3.52 


7.37 


Floating Point 


68.39 


129.63 


3.67 


151.01 



Video 



Video Mix 


4.91 


9.34 


4.38 


9.08 


Scroll 


13.44 


29.08 


11.72 


26.31 


CopyBits Small 


629.71 


1118.14 


504.2 


1059.93 


CopyBits Large 


37.25 


73.23 


40.93 


59.58 


Lines 


1005.73 


1614.13 


703.58 


1666.22 


Rectangles 


127.28 


254.57 


120.11 


241.29 


Round Rectangles 


109.01 


237.06 


86.57 


233.67 


Ovals 


51.43 


106.94 


39.22 


110.68 


Arcs 


67.72 


133.67 


54.6 


138.86 


Pictures 


1.02 


1.75 


0.92 


1.82 
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Table 21.5 MacBench Results for llfx, 


P200, P400, 


and P600. 




Courtesy of Ziff-Davis Benchmark Operations. 








llfx 


P200 


P400 


P600 




Disk 


Disk Mix 


9.17 


7.54 


7.69 


10.69 


Seq Read 1 K 


163.59 


152.86 


168.01 


244.31 


Seq Read 8K 


411.59 


328.51 


331.85 


635.73 


Seq Read 1 6K 


422.8 


500.66 


514.75 


546.58 


Seq Read 32K 


541.66 


647.04 


654.67 


784.92 


Seq Read 1 28K 


685.91 


746.17 


760.07 


1132.78 


Random Read 1 K 


33.35 


29.44 


29.78 


38.93 


Random Read 8K 


201 .25 


196.9 


200.76 


245.24 


Random Read 1 6K 


326.75 


312.1 


320.16 


400.78 


Random Read 32K 


451.11 


450.26 


448.93 


627.48 


Random Read 1 28K 


649.36 


647.83 


677.14 


1002.65 


Seq Write 1 K 


55.54 


56.61 


56.57 


57.95 


Seq Write 8K 


295.89 


324.19 


331.72 


351.54 


Seq Write 16K 


427.11 


442.73 


444.53 


552.01 


Seq Write 32K 


547.29 


479.53 


490.49 


775.54 


Seq Write 128K 


692.23 


526.14 


533.72 


982.17 


Random Write 1 K 


37.36 


30.69 


31.41 


40.02 


Random Write 8K 


217.95 


204.76 


209.44 


263.32 


Random Write 1 6K 


342.29 


313.69 


318.16 


434.87 


Random Write 32K 


471.82 


389.56 


403.07 


654.08 


Random Write 128K 


658.08 


498.21 


504.54 


1016.14 



Processor 



Processor 


18.19 


3.7 


3.99 


6.34 


Floating Point 


240.26 


4.47 


4.74 


7.05 




Video 


Video Mix 


8.03 


5.66 


4.7 


7.91 


Scroll 


14.28 


48.93 


14.28 


23.37 


CopyBits Small 


1430.95 


451.06 


473.18 


706.43 


CopyBits Large 


52.02 


76.13 


33.79 


54.29 


Lines 


2192.89 


694.48 


791.12 


1096.16 


Rectangles 


167.08 


218.82 


121.96 


191.32 


Round Rectangles 


311.79 


111.3 


107.74 


156,08 


Ovals 


157.81 


49.61 


49.32 


72.03 


Arcs 


250.42 


66.5 


69.22 


96.47 


Pictures 


3.21 


0.72 


0.91 


1.64 
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Table 21.6 MacBench Results for Q610, Q650, Q660AV, and Q660AV 2. 
Courtesy of Ziff-Davis Benchmark Operations. 




Q610 


Q650 


Q660AV 


Q660AV 2 




Disk 


Disk Mix 


18.42 


18.25 


16.05 


17.49 


Seq Read 1 K 


442.79 


431.12 


348.48 


361.85 


Seq Read 8K 


1644.9 


1621.94 


1542.1 


1544.49 


Seq Read 16K 


2220.2 


2096.75 


1978.03 


2086.47 


Seq Read 32K 


2266.74 


2237.64 


1989.56 


2166.91 


Seq Read 128K 


2291.15 


2273.19 


1999.76 


2201 .26 


Random Read 1 K 


48.54 


48.1 


48.21 


47.06 


Random Read 8K 


339.07 


333.14 


322.27 


323.18 


Random Read 1 6K 


584.89 


584.35 


547.12 


568.06 


Random Read 32K 


924.34 


928.06 


871.4 


899.53 


Random Read 128K 


1677.91 


1570.1 


1489.15 


1611.61 


Seq Write IK 


68 


68.35 


67.13 


67.75 


Seq Write 8K 


452.39 


435.44 


438.63 


448.23 


Seq Write 16K 


755.61 


752.61 


719.26 


745.59 


Seq Write 32K 


1090.7 


1127.33 


1057.48 


1115.43 


Seq Write 1 28K 


1816.81 


1801.33 


1633.91 


1772.97 


Random Write 1 K 


50.84 


52.38 


50.06 


49.87 


Random Write 8K 


355.99 


357.01 


344.96 


345.8 


Random Write 1 6K 


615.15 


622.97 


579.27 


604.8 


Random Write 32K 


954.78 


961.84 


901.11 


935.8 


Random Write 128K 


1702.45 


1663.22 


1526.9 


1638.52 



Processor 



Processor 


31.55 


41.7 


31.79 


31.75 


Floating Point 


307.44 


406.55 


307.61 


308.49 




Video 


Video Mix 


18.47 


23.18 


22.14 


19.06 


Scroll 


45.73 


57.54 


81.53 


51.09 


CopyBits Small 


2059.45 


2218.37 


288.89 


1933.89 


CopyBits Large 


95.86 


119.7 


108.81 


92.39 


Lines 


4686.71 


4349.71 


5132.32 


4416.37 


Rectangles 


441.3 


541.49 


678.26 


407.7 


Round Rectangles 


694.57 


838.11 


729.19 


626.92 


Ovals 


315.79 


395.12 


327.31 


278.65 


Arcs 


478.76 


590.51 


465.72 


420.66 


Pictures 


4.35 


5.62 


4.43 


4.37 
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Table 21.7 MacBench Results for Q700, Q800, Q840AV, and Q840AV 2. 
Courtesy of Ziff-Davis Benchmark Operations. 





Q700 


Q800 


Q840AV 


Q840AV 2 




Disk 


Disk Mix 


11.04 


19.07 


19.16 


19.14 


Seq Read 1 K 


264.89 


453.49 


457.97 


457.7 


Seq Read 8K 


323.1 


1860.66 


1950.01 


1949.32 


Seq Readl6K 


895.35 


2357.75 


2398.3 


2395.32 


Seq Read 32K 


930.59 


2746.69 


2706.76 


2706.31 


Seq Read 1 28K 


980.81 


3047.05 


2983.25 


2982.71 


Random Read 1 K 


33.13 


65.99 


65.9 


65.16 


Random Read 8K 


219.37 


452.75 


451.05 


450.21 


Random Read 1 6K 


349.22 


790.58 


773.93 


783.32 


Random Read 32K 


520.31 


1237.46 


1221.96 


1221.23 


Random Read 128K 


810.48 


2249.85 


2221.18 


2215.25 


Seq Write 1 K 


56.37 


71.26 


71.07 


71.06 


Seq Write 8K 


324.57 


489.81 


488.76 


488.81 


Seq Write 1 6K 


485.8 


843.95 


842.24 


841.72 


Seq Write 32K 


641.38 


1319.69 


1318.42 


1318.47 


Seq Write 128K 


855.47 


2286.35 


2243.92 


2292.43 


Random Write 1 K 


31.79 


65.31 


68.49 


65.51 


Random Write 8K 


222.07 


453.8 


469.83 


461.68 


Random Write 1 6K 


359 


797.04 


810.93 


785.73 


Random Write 32K 


532.64 


1258.08 


1283.11 


1270.87 


Random Write 1 28K 


798.15 


2246.69 


2277.53 


2260.88 


Processor 


Processor 


30.04 


42.81 


49.06 


49.01 


Floating Point 


305.28 


410.67 


476.45 


483.42 


Video 


Video Mix 


23.17 


24.83 


30.21 


24.24 


Scroll 


74.78 


60.46 


92.98 


56.31 


CopyBits Small 


2386.19 


2738.3 


442.31 


2395.01 


CopyBits Large 


154.01 


129.41 


143.66 


109.82 


Lines 


4991 


6013.2 


7066.86 


5516.97 


Rectangles 


640.78 


594.11 


874.54 


527.96 


Round Rectangles 


775.64 


923.21 


1074.83 


874.66 


Ovals 


358.78 


420.16 


496.1 


406.1 


Arcs 


513.83 


638.28 


715.33 


628.41 


Pictures 


4.2 


5.98 


6.75 


6.5 
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Table 21.8 MacBench Results for Q950, Q950 #2, 6100, and 6100AV. 
Courtesy of Ziff-Davis Benchmark Operations. 





Q950 


Q9S0 #2 


6100 


6100AV 




Disk 


Disk Mix 


16.62 


19.33 


19.44 


19.74 


Seq Read 1 K 


69.4 


449.38 


286.08 


309.43 


Seq Read 8K 


464.75 


1958.75 


1 798.96 


1828.57 


Seq Read 1 6K 


776.68 


2540.94 


2528.98 


2527.23 


Seq Read 32K 


1169.03 


2849.39 


3392.13 


3453.99 


Seq Read 128K 


1883.65 


3045.35 


3468.61 


3470.82 


Random Read 1 K 


64.11 


66.62 


56.33 


56.93 


Random Read 8K 


439.39 


458.37 


412.9 


424.9 


Random Read 1 6K 


721.13 


788.15 


736.29 


747.31 


Random Read 32K 


1118.74 


1251.55 


1220.86 


1216.87 


Random Read 1 28K 


1817.67 


2263.37 


2353.43 


2384.77 


Seq Write 1 K 


70.03 


71.29 


35.57 


35.75 


Seq Write 8K 


464.54 


487.96 


511.14 


511.11 


Seq Write 1 6K 


776.05 


842.15 


890.63 


890.73 


Seq Write 32K 


1167.45 


1318.74 


1416.08 


1414.98 


Seq Write 128K 


1879.11 


2295.32 


2537.6 


2541.73 


Random Write 1 K 


64.34 


64.65 


36.07 


36.6 


Random Write 8K 


439.44 


456.74 


390.73 


402.87 


Random Write 1 6K 


718.16 


782.65 


707 


723.55 


Random Write 32K 


1113.88 


1243.1 


1171.79 


1204.97 


Random Write 128K 


1843.44 


2254.34 


2311.1 


2339.9 



Processor 



Processor 


40.73 


40.71 


112.62 


150.71 


Floating Point 


399 


399.41 


3219.34 


3291.5 




Video 


Video Mix 


27.23 


23.28 


25.44 


17.93 


Scroll 


73.23 


58.2 


54.56 


28.54 


CopyBits Small 


2947.8 


2343.22 


2384.44 


3135.43 


CopyBits Large 


178.18 


105.94 


105.89 


115.06 


Lines 


6400.91 


5396.61 


3646.95 


6012.91 


Rectangles 


691.24 


558.81 


519.16 


433.71 


Round Rectangles 


965.42 


855.83 


891.61 


1069.52 


Ovals 


459.6 


404.61 


386.98 


456.52 


Arcs 


669.6 


616.84 


674.06 


767.83 


Pictures 


5.7 


5.58 


8.07 


8.64 
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Table 21.9 MacBench Results for 6100/L2, 7100, 7100AV, and 7100/L2. 
Courtesy of Ziff-Davis Benchmark Operations. 




6100/L2 


7100 


7100AV 


7100/L2 




Disk 


Disk Mix 


22.67 


20.71 


20.73 


21.92 


Seq Read 1 K 


392.16 


330.47 


332.56 


422.81 


Seq Read 8K 


1989.92 


1908.22 


1909.45 


2008.83 


Seq Read 16K 


2627.11 


2560.4 


2563.2 


2707.43 


Seq Read 32K 


3469.72 


3498.99 


3494.51 


3526.85 


Seq Read 128K 


3468.98 


3527.99 


3528.75 


3524.2 


Random Read 1 K 


60.3 


59.69 


58.19 


61.97 


Random Read 8K 


435.56 


436.53 


435.47 


446.77 


Random Read 1 6K 


759.86 


767.98 


776.27 


792.34 


Random Read 32K 


1258.66 


1255.09 


1267.72 


1284.62 


Random Read 128K 


2394.53 


2423.94 


2416.16 


2435.74 


Seq Write 1 K 


36.13 


35.98 


35.97 


36.42 


Seq Write 8K 


511.16 


512.65 


512.66 


512.6 


Seq Write 16K 


890.41 


895.01 


894.81 


894.86 


Seq Write 32K 


1417.61 


1426.18 


1427.3 


1426.49 


Seq Write 128K 


2537.99 


2573.27 


2575.7 


2573.07 


Random Write 1 K 


37.3 


38.07 


38.26 


39.12 


Random Write 8K 


411.12 


424.85 


428.81 


430.25 


Random Write 16K 


738.62 


765.25 


760.63 


774.66 


Random Write 32K 


1201.08 


1258.08 


1260.21 


1283.21 


Random Write 128K 


2348.03 


2406.23 


2404.37 


2426.54 


Processor 


Processor 


180.15 


166.05 


166.43 


202.18 


Floating Point 


3395.93 


4184.89 


4156.23 


4338.74 




Video 


Video Mix 


30.02 


34.11 


19.78 


35.18 


Scroll 


68.4 


66.14 


31.49 


67.96 


CopyBits Small 


3499.04 


4489.88 


3462.73 


5409.1 


CopyBits Large 


122.86 


224.44 


127.71 


240.21 


Lines 


5143.2 


7457.94 


6701.88 


8545.47 


Rectangles 


573.09 


1199.16 


482.59 


1234.77 


Round Rectangles 


998.87 


1580.96 


1183.79 


1647.23 


Ovals 


415.32 


606.46 


503.23 


621.94 


Arcs 


736.15 


946.51 


848.89 


978.09 


Pictures 


8.77 


9.54 


9.53 


9.94 
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Table 21.10 MacBench Results for 8100/L2, 8100/L2, PB 145, and PB 160. 
Courtesy of Ziff-Davis Benchmark Operations. 




8100/L2 


8100/L2 


PB 145 


PB 160 




Disk 


Disk Mix 


23.11 


22.91 


8.49 


8.43 


Seq Read 1 K 


425.27 


424.53 


166.05 


167.32 


Seq Read 8K 


2200.23 


2196.69 


529.32 


498.87 


Seq Read 16K 


2751.07 


2748.3 


578.3 


579.67 


Seq Read 32K 


3205.64 


3207.83 


601 .62 


602.83 


Seq Read 128K 


3550.55 


3551.7 


793.13 


793.07 


Random Read IK 


77.39 


76.27 


32.62 


33.41 


Random Read 8K 


525.2 


532.16 


205.21 


207.5 


Random Read 1 6K 


923.98 


919.21 


331.07 


333.63 


Random Read 32K 


1435.3 


1446.07 


476.02 


476.71 


Random Read 128K 


2607.98 


2604.67 


736.44 


731.47 


Seq Write 1 K 


43.38 


43.38 


55.02 


55.13 


Seq Write 8K 


599.55 


595.26 


306.65 


307.17 


Seq Write 16K 


1025.92 


1025.89 


454.11 


455.79 


Seq Write 32K 


1591.37 


1591.37 


600.17 


601 .66 


Seq Write 128K 


2713.71 


2713.71 


789.02 


783.04 


Random Write 1 K 


44.06 


44.51 


32.44 


33.32 


Random Write 8K 


536.41 


542.37 


205.58 


205.49 


Random Write 1 6K 


952.89 


940.85 


328.85 


337.95 


Random Write 32K 


1509.35 


1495.85 


475.13 


487.29 


Random Write 128K 


2626.17 


2633.24 


734.12 


739.4 


Processor 


Processor 


234.08 


233.85 


9.32 


9.43 


Floating Point 


4470.74 


4525.55 


7.47 


8.57 



Video 



Video Mix 


36.54 


24.42 


9.53 


5.73 


Scroll 


65.33 


38.83 


39.63 


22.27 


CopyBits Small 


5885.02 


4985.05 


802.74 


148.96 


CopyBils Large 


233.92 


153.97 


81.53 


5.52 


Lines 


9629.22 


9059.13 


989.47 


1472.94 


Rectangles 


1271.82 


596.82 


255.86 


304.04 


Round Rectangles 


1803.2 


1512.41 


158.86 


194.23 


Ovals 


705.54 


629.52 


74.91 


89.29 


Arcs 


1142.63 


1065.81 


103.64 


121.11 


Pictures 


11.95 


11.95 


1.61 


1.62 
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Table 21.11 MacBench Results for PB 170, PB 180, Duo 210, 
Courtesy of Ziff-Davis Benchmark Operations. 


and Duo 230. 




PB 170 


PB 180 


Duo 210 


Duo 230 




Disk 


Disk Mix 


7.47 


10.42 


8.48 


8.98 


Seq Read 1 K 


176.3 


177.57 


179.65 


199.92 


Seq Read 8K 


432.1 


506.71 


540.09 


548.21 


Seq Read 16K 


504.19 


650.42 


584.03 


585.46 


Seq Read 32K 


551.84 


739.68 


602.83 


602.67 


Seq Read 128K 


677.01 


1003.58 


793.45 


793.26 


Random Read 1 K 


25.59 


34.87 


33.92 


34.13 


Random Read 8K 


157.7 


227.78 


212.32 


219.41 


Random Read 1 6K 


260.12 


382.64 


340.94 


351.09 


Random Read 32K 


421.49 


573.51 


495.09 


503.38 


Random Read 128K 


617.74 


912.35 


744.26 


745.15 


Seq Write 1 K 


52.19 


56.1 


55.13 


55.12 


Seq Write 8K 


287.85 


339.78 


307.08 


307.09 


Seq Write 1 6K 


422.98 


531.86 


455.95 


455.55 


Seq Write 32K 


560.8 


732.61 


601.42 


601.15 


Seq Write 128K 


653.65 


888.84 


792.01 


790.6 


Random Write 1 K 


30.41 


37.19 


33.86 


34.43 


Random Write 8K 


194.19 


242.94 


207.64 


215.82 


Random Write 1 6K 


317.2 


406.31 


336.55 


341.11 


Random Write 32K 


458 


595.41 


486.01 


491 .04 


Random Write 128K 


639.49 


876.38 


740.8 


740.98 



Processor 



Processor 


9.34 


13.01 


10.08 


13.76 


Floating Point 


127.8 


176.9 


9.48 


12.06 




Video 


Video Mix 


9.68 


7.39 


5.92 


7.53 


Scroll 


41.27 


25.66 


22.68 


25.73 


CopyBits Small 


843.11 


201.77 


153.19 


205.96 


CopyBits Large 


81.9 


7.42 


5.68 


7.57 


Lines 


1057.65 


1897.49 


1566.92 


1951.2 


Rectangles 


265.03 


382.54 


313.79 


387.61 


Round Rectangles 


161.5 


247.82 


211.32 


264.38 


Ovals 


75.83 


114.87 


98.27 


123.29 


Arcs 


104.33 


154.8 


134.09 


1 70.56 


Pictures 


1.6 


2.2 


1.69 


2.27 
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Other Tools 

Although not specifically designed to benchmark test the Macintosh, several other diag- 
nostic programs offer limited benchmark tests as part of their packages. Two of these, 
MacEKG and Snooper, are discussed below as options in measuring performance of 
Macintosh computers. 

MacEKG 

MacEKG from MicroMat Systems is a hardware diagnostic application designed by vet- 
eran repair technicians at the MicroMat repair facility. MacEKG is a control panel specifi- 
cally designed to test the inner workings of the Macintosh in order to catch hardware 
failures early in their development. The program is easy to use and sports rather impres- 
sive graphics as well as complete reporting capabilities on the status of the Macintosh in 
which it is installed. 

Mac EKG is designed to give early warnings of hardware problems, but it can also be used 
to warn of system slow-downs and performance degradation due to faulty chips or the 
effects of software or suboptimal configuration. For this reason, it may be important to 
managers of Macintosh computers to be aware of MacEKG as a tool for assessing the 
performance of installed Macs and what affects their performances. 

MacEKG works as an automatic diagnostic of the system on which it is installed and tests 
the system on a regular basis for problems and performance. Results are displayed in an 
historical bar graph display and changes and warnings can be issued by a synthesized 
voice message. MacEKG gives clear and impressive visual indications of the Mac's status 
collecting results for over lOO different tests of the Macintosh's subsystems. 



IV 




Fig. 21.6 

I’he performance histogram from MacEKG uses historical data collected on the Mac to assess 
variations in performance. 
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The design of MacEKG lends itself well to nontechnical users who will benefit especially 
from the graphic and audio summaries. MIS workers and system troubleshooters will 
benefit directly from the detailed summary reports of all subsystems in their routine 
maintenance and troubleshooting duties. 

Several of the screens present historical histograms of the Mac's performance that are 
especially useful in tracking when a change in a system occurred in an attempt to isolate 
a cause of a problem. MacEKG will report how the Mac's performance compares with a 
previous day's figures and announce the finding. 

Simple problems like jerky mouse movements or screen "blinks" can be linked to 
impending chip failures that MacEKG can isolate. 

Many of the problems that MacEKG will find come from software installed in the system 
An assessment of how much performance a favorite extension or screen saver is extract- 
ing from the system can be made using MacEKG w'hich will also suggest the cause of the 
problem in a report it issues. 

MacEKG traditionally runs at startup when the extension loads, but it can also be run 
from the desktop for on-the-spot diagnosis. All historical data for the systems and sub- 
systems checked is stored in a file that can be exported in text format for inclusion in a 
spreadsheet or database. 

MacEKG retails for $ 150.00 and is available through most mail order houses, or direct 
from: 



MicroMat Computer Systems 
7075 Redwood Blvd. 

Novato, CA 94947 
Phone: (415)898-6227 
FAX: (415)897-3901 

Snooper 

Snooper by Maxa is a diagnostic software and hardware combination that provides detec- 
tion of hidden problems in Macintosh hardware. Its focus is on hardware malfunctions 
and the sources of intermittent problems. Snooper can report on all the details surround- 
ing the machine on which it is running as w^ell as many of the things to wdiich the 
machine is attached. As such it is not a benchmark program but a hardware diagnostic 
system. 

One of the menus provided by Snooper is, how^ever, a benchmark test set. Compared to 
the dedicated benchmark programs already discussed in this chapter. Snooper is light in 
its treatment of benchmark tests. It is, however, fairly complete in its resume of tests and 
can be used to assess performance if need be. The authors of the program warn that no 
effort has been made to synchronize the benchmarks with "industry standard" ratings. 
That is, no mention of MIPS or the Sieve of Eratosthenes is to be found anywhere. 
Snooper's intention is to determine how much speed is gained from faster CPUs and 
accelerators in everyday processing. 
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Each of the benchmarks that deals with the speed of the processor and the machine 
under test is given a raw score based on results of a previously tested stock machine. 
There are five basic benchmarks in Snooper (math, memor\% video, CPU, and hard 
drive), each with a pop-up menu used to compare results to other Macs. 



DenrhMiuk irni 



UPIP 



Moth Oenchmark... 
Memory Benchmark... 
Utdeo Benchmark... 

CPU Benchmark... 

Hard drine Denchmork... 



Fig. 21.7 

Although not thought of as a benchmark program, Snooper offers a complete selection of perfor- 
mance tests. 

Math Benchmarks. 'Phis test is actually six tests in one, divided into three sets of two. 
The first of the pair performs identical calculations using any special features of the Mac 
under test. The others perform the calculations as if done on an early Macintosh. 

Integer Math. The first of the math tests evaluates integer math performance on a 
Macintosh. The tests evaluate performance of the Mac with and without special instruc- 
tions issued for 020-, 030-, and 040-ba.sed systems. 

Floating Point Math. Floating point math involves numbers that are larger than al- 
lowed in the Macintosh integer system, and may also involve fractions and decimals. 

The floating point benchmarks show the performance of a Macintosh on this type of 
calculation. It also illustrates the benefit of an FPU chip, if present. 

Function Math, 'fhese calculations also involve floating point math but add such fea- 
tures as calculations using trigonometric functions like sine, cosine, and tangent. Rarely 
used except in special circumstances, they are most common in scientific, engineering, 
modeling, and CAD applications. 

Memoi 7 Benchmark. This is the most universal of all benchmarks in Snooper. Its result 
is largely dependent on the speed of the CPU. Because several Macs use various-sized 
caches, different sizes of memory may be moved around at different speeds. The memory 
benchmark moves data around in different sized pieces to assess any variation in perfor- 
mance due to the caching. A comparison with other models of Macintosh is available 
also. 

Video Benchmark. Fhis test exercises the video QuickDraw capabilities of the 
Macintosh. Both Macintosh internal video and ''generic" (unaccelerated) video card 
benchmarks are provided as an analytical tool for users. Also included are results of 
popular video cards used in Macintosh systems. If more than one monitor is present, 
the other monitor can be selected for test simply by moving the test window to its 
screen before testing. 

CPU Benchmark. This test is based on commonly used recursive sorting tests. As with 
the memory test, the factors affecting this test are the speed of the CPU (clock, MHz) and 
how much memory cache is available. 
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Hard Drive Benchmark. The hard disk test is designed for hard disks, SyQuests, and 
optical cartridges. Unlike CPU tests, there is no industry standard with which to com- 
pare. Snooper tests the drive with various-sized data blocks to assess the effectiveness of 
hard drive buffers and caches on read and write procedures. 

Another test performed by Snooper is the evaluation of the seek time for a drive. This is 
roughly the amount of time taken by the drive to find a piece of data. If a file is very 
large or fragmented, or the disk very large, this measure is quite important. 



I Hord Driue Doruhmark I 



Hard Disk Seek Time; 




Fig. 21.8 

The results of a Snooper seek test on a hard drive. 

Developing Your Own Compelling Mission-Specific Benchmark Suite 

Partially because the abstract benchmark tests are hard to relate to, and partly because 
there is a need to know exactly how well a particular Macintosh performs in real-world 
tasks, it is often desirable to construct a suite of tests that is based on the actual programs 
being run in an application of a Macintosh system. A program like MacBench discussed 
above tries to build reality into the benchmarks by designing the program around pro- 
files of commonly used applications. In fact, it is more common today to see published 
test results for Macs that include tests from standard benchmark programs and timed 
results from common business and graphics arts applications. Examples of specific appli- 
cation tests to consider include the following. 

Business Tasks 

WordPerfect 

Find and replace over large document with many occurrences 
Reformat layout of large document 
Convert file format 
Import Word file 
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ClarisWorks 

Perform horizontal and vertical scroll over large drawing and paint document 

Open and import large foreign file 

Sort large database using two or more fields 

Calculate large spreadsheet that uses mixed integer and floating point values 
Find and replace over large document 
Change font in large document 

Microsoft Excel 

Calculate large spreadsheet that uses mixed integer and floating point values 
Scroll through large file 
Open large spreadsheet 

Perform multi-value (key) sort of data over large data set 
FileMaker Pro 

Sort large database by one and more than one field 
Import large file 

Export large file with summary fields 
ACl US 4D 

Perform complex multi-field search on data set 

Write report on data set based on complex search criterion and format 

Publishing Tasks 

Aldus FreeHand 

Change stroke 
Magnify drawing 

PageMaker 

File opens 
Change font 
Scroll lines 
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Photoshop 

Unsharp Mask 
Gaussian blur 

Change mode, RGB-to-CMYK 

FrameMaker 4.0 

Generate table of contents 
Change fonts 

Rendering 

Painter 

Adjust surface texture 
Adjust dye concentration 
Change lighting 

VideoFusion 

Emboss 

Extract channel 

Choosing a favorite problem-file or group of files is probably how most people will pro- 
ceed. Programs like QuicKeys, Tempo ][, Frontier, and AppleScript can be used to auto- 
mate the procedures and aid in the measurement and repeatability of the tests. Based on 
everyday experience, use your own judgment on what tests to run and compare the 
times taken to complete tasks between various computers and setups. 

Keep in mind that if a you are looking for differences between 680x0 Macs and the new 
Power Macs that native applications for the Power Macs will have to be used to accu- 
rately assess the improvements in the new systems. Many of the programs mentioned 
above are not yet available in native Power Mac versions, but more appear all the time. 

Summary 

In this chapter, we have visited some of the commonly used tools for benchmark testing 
the Macintosh. Benchmark testing is an important method of determining how fast a 
particular system is, what affects the performance of a system, and what the major differ- 
ences in performance are between systems. In a similar fashion benchmark data is often 
used to assess the effects of system upgrades and software modifications. 

The benchmark programs mentioned here are all in the public domain (although not 
necessarily free) and available to the interested user. From any of these can be derived 
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reliable figures that index the performance of any major subsystem in the Mac or its 
composite performance. 

Several other programs like Snooper and MacEKG were discussed as well that, although 
not specifically designed to benchmark test systems, can be used to derive the same kind 
of performance information. 1'hese programs may already be in use at a particular site 
thereby eliminating the need for a special program if basic information is all that is 
needed. 

With these tools in hand the Macintosh user can begin to archive performance figures 
for various systems and configurations and build historical data on a system. This can be 
used to provide real-world comparisons between systems. With this kind of data in hand, 
the user does not have to guess at how fast his Mac is or what effect the new super-speed 
drive has on his Macintosh; they can quantify it with repeatable data and use the tests to 
further tweak their system to peak performance. 
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Chapter 22 

RAM: The First Thing 
To Add 

by Jack McShea 



This chapter shows you how to undertake the most fundamental of all system upgrades: 
the addition of extra RAM. This involves the selection of the correct SIMMs, installation, 
and possibly the use of other system soflw’are to extend the Macintosh system to be able 
to use all the new memory. In some cases, testing the newly installed RAM is a very good 
idea too. 

This chapter also covers several techniques and products that assist in memory manage- 
ment and that extend the investment in new R.AM by expanding the overall effective 
memory available. The chapter also addresses some of the tools needed to verify a new 
installation or to test RAM in cases where defective SIMMs are suspect. 

You Can't Have Too Much RAM 

Most likely the first upgrade any Macintosh owner will undertake is to increase the R.-\M 
in the system. Random Access Memory' (or RAM) is the temporary memory the computer 
uses to store information and process data that is loaded from the hard drive when a 
program is launched (executed) and data is created or manipulated during a work ses- 
sion. The analog}' of a library is useful here for distinguishing between RAM and hard 
drive space. 

Consider a library building and its stacks of books and reference materials as a repository' 
or holding tank of programs and data (a hard drive). When a visitor goes to the library, 
he gathers some materials of interest and takes them to a desk or table and spreads them 
around in a local area so that he can get to them quickly and easily while he works. This 
work table is analogous to R.AM. The computer calls the programs and data from the 
hard drive into RAM, where they are stored and manipulated for a session. 

Computers store most information on magnetic disks. When the computer needs a piece 
of information, it reads the information from the disk and places its contents in RAM. 
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Only when the data is in RAM can the computer work on it. Naturally the more RAM the 
user has at his disposal, the more programs and data can be loaded at one time. Simi- 
larly, very large documents like 24-bit scanned color images or large databases can be 
accessed and manipulated quickly if enough RAM is present to accommodate the entire 
file. Furthermore, Macintosh is a cooperative multitasking operating system. Fhis permits 
a user to have several programs open and running concurrently as long as there is 
enough RAM to support the programs and tlieir files. 

Just as when the library researcher's materials are reshelved when he leaves the library, so 
the contents of RAM are replaced on the hard drive upon quitting a program or closing a 
document. When a document is saved, the contents of that file are written to disk for 
storage and later retrieval. 

The Macintosh uses dynamic-R.AM, or DRAM, chips to store and process data. DRAM 
(being dynamic) requires that a refresh signal be sent to the memory on a regular (peri- 
odic) basis to refresh the memory and retain its contents. y\nother form of RAM, referred 
to as static-RAM, is used elsewhere in the newer Macs and does not require this refresh 
signal. 

The designs of older Macs required that the DRAM be refreshed 60 times per second. Fhis 
related to the fact that the DRAM was shared with the video circuitry in the Mac that 
needed to get refreshed every’ l/60th of a second for display purposes. The block of 
memory the video display refreshed is referred to as the screen buffer, which holds screen 
data needed to paint the next display picture. 

Because of this dependence of the video circuit on the DR.AM, and the regular scanning 
of the picture tube updates, Macintosh systems were designed to implement the update 
of the screen buffer along with the refresh of the DR.AM contents. The design reduced 
the complexity of the Macintosh's design but exacted a toll in performance. Because the 
microprocessor must wait for the video system to finish its screen drawing and painting 
routines before it can access RAM, tlie resulting memory access of the system can be slow 
in these Macs. The effects of this DR.AM-based display in the Macintosh Ilsi and llci can 
be seen clearly by using a program like MacBench 1.1 or Speedometer 4.0 to benchmark 
test the performance of the video system. See chapter 21 for details and further discussion. 

Later modular Macintoshes revised this design. 'Fhe screen data formerly placed in RAM 
is now allocated to a special kind of memory called vUkv random access menum', or 
VRAM. A video management chip is in charge of updating the VR.AM every few millisec- 
onds and except for interruptions from other processes, the CPU is free to access RAM 
whenever it needs it. 

The amount of information stored in a RAM chip is measured in kilobits (kbit) or mega- 
bits (Mbit). Presently the most common sizes for RAM purchased as upgrades for Macs 
are 1-Mbit, 4-Mbit, 8-Mbit, and 16-Mbit chips. Fhese bits must be combined into larger 
8-bit bytes for the Macintosh to use. Fhus eight 1-Mbit DRAM chips must be wired to- 
gether to form a block of MB memory commonly found and used in Macintosh systems. 
These eight chips are soldered together on a circuit board to form a Single In-line Sfemor}' 
Module (SIMM). It is the SIMM module that is the basic practical unit of the Macintosh 
memory upgrade and the part ordered and purchased from memory producers. 
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The IBM PC-type computers use a 9-chip version of this SIMM, which can be used in Macintosh 
computers. The ninth chip is disregarded by the Macintosh system and causes no complications. 



Specifications 

Before purchasing SIMMs, several physical specifications must be taken into account. 
First, assess the physical size required by the Mac for a SIMM. Several Macs require low- 
profile SIMMs, which stand shorter than regular SIMMs, to fit in the narrow recesses 
above the logic board within the case. Most newer Macs require low profile SIMMs, and 
if in doubt, they are a safe bet. Low profile SIMMs work in all Macs as long as the speed 
and pin-outs are correct. Composite SIMMs are large value SIMM modules built-up of 
many smaller SIMMs. They necessarily occupy more space and are problematic. Avoid 
these SIMMs if possible. 

Memory Speed 

Another important specification needed for every RAM upgrade is the RAM access time 
(in nanoseconds, ns) or RAM speed. This specification given for each Macintosh states 
the maximum time required for the Mac to successfully read to and write from the 
SIMM. A table of all memory speeds and other specifications for current Macs is given 
below. 



Table 22.1 Macintosh Desktop System RAM Configuration 



System 


RAM 

soldered 

on-board 


Number 
of SIMM 
sockets 


Possible 
SIMM sizes 


Physical 
RAM Configs 
(M) 


Speed 

(ns) 


128 


128K 


0 


n/a 


128K 


n/a 


512/512Ke 


512K 


0 


n/a 


512K 


n/a 


Plus 


0 


4 


256K, 1 MB 


1/2.5, 4 


150 


SE 


0 


4 


256K, 1 MB 


1,2, 2.5, 4 


150 


SE/30 


0 


8 


256K,1 MB, 4 MB 


1, 2, 4, 5, 8, 16, 
1 7, 20, 32 


120 


Classic 


1 


2 


256KJ MB 


1,2, 2.5,4 


150 


Classic II 


2 


2 


1 MB, 2 MB, 4 MB 


2, 4, 6, 10 


100 


Color Classic 


4 


2 


1 MB, 2 MB, 4 MB 


4, 6, 8, 10 


100 


LC 


2 


2 


1 MB, 2 MB, 4 MB 


2, 4, 6, 10 


100 


LC II 


4 


2 


1 MB, 2 MB, 4 MB 


2, 4, 6, 10 


100 


LC III 


4 


1 


1 MB, 2 MB, 4 MB, 

8 MB, 16 MB, 32 MB 


4, 5, 6, 8, 
12, 20, 32 


80 



(continues) 



Upgrades 







488 



RAM: The First Thing To Add 



Table 22.1 Continued 


System 


RAM 

soldered 

on-board 


Number 
of SIMM 
sockets 


Possible 
SIMM sizes 


Physical 
RAM Configs 
(MB) 


Speed 

(ns) 


LC475 


4 


1 


1 MB, 2 MB, 4 MB, 
8MBB, 16 MB, 32 MB 


4, 5, 6, 8, 
12, 20, 32 


80 


LC 520 


4 


1 


1 MB, 2 MB, 4 MB, 
8MBB, 16 MB, 32 MB 


4, 5, 6, 8, 
12, 20, 32 


80 


LC 550 


4 


1 


1 MB, 2 MB, 4 MB, 

8 MBB, 16 MB, 32 MB 


4, 5, 6, 8, 
12, 20, 32 


80 


LC575 


4 


1 


1 MB, 2 MB, 4 MB, 

8 MBB, 16 MB, 32 MB 


4, 5, 6, 8, 
12, 20, 32 


80 


Performa 200 


2 


2 


1 MB, 2 MB, 4 MB 


2, 4, 6, 10 


100 


Performa 400, 
405,410,430 


4 


2 


1 MB, 2 MB, 4 MB 


2, 4, 6, 10 


100 


Performa 450 


4 


1 


1 MB, 2 MB, 4 MB, 

8 MBB, 16 MB, 32 MB 


4, 5, 6, 8, 
12, 20, 36 


80 


Performa 460, 
466, 467 


4 


1 


1 MB, 2 MB, 4 MB, 

8 MBB, 16 MB, 32 MB 


4, 5, 6, 8, 
12, 20, 36 


80 


Performa 475, 
476 


4 


1 


1 MB, 2 MB, 4 MB, 

8 MBB, 16 MB, 32 MB 


4, 5, 6, 8, 
12, 20, 36 


80 


Performa 550 


4 


1 


1 MB, 2 MB, 4 MB, 

8 MBB, 16 MB, 32 MB 


4, 5, 6, 8, 
12, 20, 36 


80 


Performa 600 


4 


4 


256K, 1 MB, 2 MB, 
4 MB, 16 MB 


4, 5, 8, 12, 
20, 68 


80 


Mac TV 


4 


1 


1 MB, 4 MB 


5, 8 


80 


II 


0 


8 


256K, 1 MB, 4 MB 


1, 2, 4, 5, 
8,17, 20 


120 


llx 


0 


8 


256K, 1 MB, 4 MB 


1,2, 4, 5, 8, 
16, 17, 20, 32 


120 


Ilex 


0 


8 


256K, 1 MB, 4 MB 


1,2, 4,5,8, 
16, 17, 20, 32 


120 


lid 


0 


8 


256K, 51 2K, 1 MB, 
2 MB, 4 MB 


1,2,4, 5,8,16, 

1 7, 1 8, 20, 24, 32 


80 


llfx 


0 


8 


1 MB, 4 MB 


4, 8, 16, 20, 32 


80 


llsi 


1 


4 


256K, 51 2K, 1 MB, 
2 MB, 4 MB 


1, 2, 3, 5, 9, 17 


100 


livi 


4 


4 


256K, 51 2K, 1 MB, 
2 MB, 4 MB, 16 MB 


4, 5, 8, 12, 20, 
68 


80 


llvx 


4 


4 


256K, 51 2K, 1 MB, 
2 MB, 4 MB, 16 MB 


4, 5, 8, 12, 20, 
68 


80 


Centris 610 


4 


2 


4 MB, 8 MBB, 16 MB, 
32 MB 


4, 8, 12, 20, 36, 
40, 44, 52, 68 


80 


Centris 650 


4 or 8 


4 


4 MB, 8 MBB, 16 MB, 
32 MB 


4, 8, 12, 16, 20, 
24, 28, 32, 36, 40, 
44, 48, 52, 56, 60, 
64, 68, 72, 76, 80 


80 


Centris 660AV 


4 


2 


4 MB, 8 MBB, 16 MB, 
32 MB 


4, 8, 12, 20, 36, 
40, 44, 52, 68 


70 
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System 


RAM 

soldered 

on-board 


Number 
of SIMM 
sockets 


Possible 
SIMM sizes 


Physical 
RAM Configs 
(MB) 


Speed 

(ns) 


Quadra 605 


4 


1 


1 MB, 2 MB, 4 MB, 
8MBB, 16 MB, 32 MB 


4, 5, 6, 8, 12, 
20, 36 


80 


Quadra 610 


4 


2 


4 MB, 8 MB, 16 MB, 
32 MB 


4, 8, 12, 20, 36, 
40, 44, 52, 68 


80 


Quadra 650 


8 


4 


4 MB, 8 MB, 16 MB, 
32 MB 


8,12,16, 20, 24, 
28, 32, 36, 40, 44, 
48, 52, 56, 60, 64, 
68, 72, 76, 80, 84, 
88, 92, 96, 104, 
108, 112, 120, 136 


80 


Quadra 660AV 


4 


2 


4 MB, 8 MB, 16 MB, 
32 MB 


4, 8, 12, 20, 
36, 68 


80 


Quadra 700 


4 


4 


1 MB, 4 MB 


4, 8, 20 


80 


Quadra 900 


0 


16 


1 MB, 4 MB 


4, 8, 12, 16, 20, 
24, 28, 32, 36, 
40, 52, 64 


80 


Quadra 950 


0 


16 


1 MB, 4 MB 


4, 8, 12, 16, 20, 
24, 28, 32, 36, 
40, 52, 64 


80 


Quadra 800 


8 


4 


4 MB, 8 MB, 16 MB, 
32 MB 


8, 12, 16, 20, 24, 
28, 32, 36, 40, 
44, 48, 52, 56, 
60, 64, 68, 72, 
76, 80, 84, 88, 
92, 96, 104, 108, 
112, 120, 136 


60 


Quadra 840AV 


0 


4 


4 MB, 8 MB, 16 MB, 
32 MB 


8, 16, 32, 64, 128 


60 


Power Macintosh 
6100/60 


8 


2 


4 MB, 8 MB, 16 MB, 
32 MB 


8, 16, 24, 40, 72 


80 


Power Macintosh 
7100/66 


8 


4 


4 MB, 8 MB, 16 MB, 
32 MB 


8, 16, 24, 32, 40, 
48, 72, 80, 1 36 


80 


Power Macintosh 
8100/80 


8 


8 


4 MB, 8 MB, 16 MB, 
32 MB 


8,16, 24, 32, 40, 

48, 56, 64, 72, 80, 
96, 104, 112, 120, 
136, 144, 152, 160, 
168, 176, 184, 200, 
208,216, 224, 232, 
264 


80 


Apple Workgroup 
Server 60 


4 


2 


4 MB, 8 MB, 16 MB, 
32 MB 


4, 8, 12, 20, 36, 
40, 52, 68 


80 


Apple Workgroup 
Server 80 


8 


4 


4 MB, 8 MB, 16 MB, 
32 MB 


8, 12, 16, 20, 24, 
28, 32, 36, 40, 
44, 48, 52, 56, 
60, 64, 68, 72, 
76, 80, 84, 88, 
92, 96, 104, 108, 
112, 120, 136 


60 


Apple Workgroup 
Server 95 


0 


16 


1 MB, 4 MB 


4, 8, 12, 16, 20, 
24, 28, 32, 36, 
40, 48, 52, 64 


80 
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Generally speaking, the faster the Mac, the faster the memory required. Consult table 
22.1 for details of specific machines. Keep in mind that a SIMM rated faster than the 
maximum access time required for a particular Mac will work fine. Buy the fastest RAM 
you can afford so that it can be transferred to a newer (faster) machine in the future 
without the need for getting new memory. 

In most cases, the installation of RAM can be performed by the user, except for the occa- 
sional complexities involved in the disasseMly of some models of Macintosh, the actual 
installation is easy and straightforward. The user should be warned, however, that parts 
in both in the Mac and the SIMM are delicate. Consult qualified technicians and install- 
ers if there is any doubt about the installation. Damaged SIMMs and SIMM sockets are 
expensive to repair and replace. Most companies that sell SIMM upgrades can provide 
detailed installation instructions to guide the installer. Read the instructions carefully 
and if in doubt, find the appropriate help. 

SIMM Pin-out 

Most older Macs use a 30-pin SIMM, fhe newer Macs out now^ including the Quadras, 
use a 32-bit SIMM packaged on a 72-pin SIMM. The Macintosh Ilfx uses a different 
variety altogether: a 64-pin SIMM. Make sure that you buy the right kind for the model 
Macintosh you want to upgrade. Consult table 22.1 for details and don't assume that any 
combination of SIMM values is possible. The Macintosh llci, for example, does not ac- 
cept 2 MB SIMMs. The upgrade from 8 MB goes directly to 16 MB, a steep jump in values 
and possibly an expensive upgrade. In contrast, the Macintosh Ilsi goes from 5 M to 9 
MB by the addition of 2 MB SIMMs. 

All desktop Macintosh models introduced since February 1993 use 72-pin SIMM slots for 
their RAM. This type of SIMM is considered (by some) as an industry standard and is 
widely available for other brands of computers (i.e., IBM PCs and PC clones). Some smart 
users have reported that the PC version of these SIMMs works well in Macintoshes and 
can often be purchased for much less than their Macintosh-advertised counterparts. 

The specification for using these SIMMs with Macintosh computers omits the ninth 
parity bit, which is part of the so-called ''industry standard." The same applies to 30-pin 
SIMMs that are manufactured for use with PCs. 

The ninth parity bit in 72-pin SIMMs installed in Macintosh slots is ignored and should 
not present any problems. However, it is always best to test a type of SIMM in all banks 
in Macintosh models you intend to use. 

The SIMMs that work in Macintosh models supporting 72-pin SIMMs are considered 
industry standard 72-pin SIMMs, but not all "industry standard" SIMMs are guaranteed 
to work in these Macintosh systems. In other words, these Macintosh models might 
require the "higher" quality SIMMs that meet industry standards. Apple recommends 
that you buy 72-pin fast-paged mode SIMMs of access times of 60 ns or faster (80 ns for 
the Macintosh LC 111). 
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Regarding the use of composite SIMMs, Apple does not support composite SIMMs for the 
72-pin SIMM form factor. Composite SIMMs are manufactured using a smaller or older 
memory technology, such as a 16 MB SIMM made of rows of 4 MB chips. These SIMMs 
are not recommended for use in Apple computers. 



Note 



Designations for 32-bit SIMMs from manufacturers and vendors are confusing. Macintosh 72-pin 
SIMMs are specified as follows: 



1 X 32-80/60 

2 X 32-80/60 
4 X 32-80/60 
8 X 32-70/60 



4 MB SIMM, 80 ns or 60 ns 
8 MB SIMM, 80 ns or 60 ns 
1 6 MB SIMM, 80 ns or 60 ns 
32 MB SIMM, 70 ns or 60 ns 
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RAM Requirements by Task 

The size of your workspace or RAM dictates how many programs and how much infor- 
mation you can work with at one time. Whether you are working on a memo, spread- 
sheet, or a graphic, it all takes up space. The larger the item or the number of items, the 
more RAM you need. 

Often when working on a project, a user may have more than one program running, or 
more than one source of information at hand. Depending on the task, the user may 
employ a word processor, database, spreadsheet, or E-mail program. If information for a 
report is in the spreadsheet and enough RAM is not available, the user has to save the 
report, open the spreadsheet, copy the information from the spreadsheet to the Clip- 
board, quit the spreadsheet, launch the report, and paste the information into the report. 
This entire process can be accomplished faster and easier if the computer has more RAM 
and can run all the programs at once under MultiFinder or Apple's System 7 operating 
system. 

A piece of software that every user is required to run is the operating system. One very 
common reason to upgrade memory is to permit the use of System 7. To take advantage 
of System 7, a Macintosh requires at least 4 MB of RAM for any practical uses. The newer 
versions of System 7 that are out now, and are due for release, add to this requirement. It 
is not uncommon to find Macintoshes with fully loaded system software occupying over 
5 MB. 

Be aware that differences exist between the ways in which System 6.0.x and 7.x use 
memory. According to Apple, System software 6.0.x is a 24-bit operating system. While 
running 6.0.x, the Macintosh is in 24-bit mode and the address space starting at $00 
0000 through $7F FFFI* (8 MB) is reserved for system RAM. The SIMM sockets use the 
entire range of $00 0000 through $7F FFF'F, which equals 8 MB of RAM. 
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Consequently, with 24-bit addressing enabled, installing four 4 MB SIMMs would give 
you 8 MB of usable RAM. The memory configuration under "About This Macintosh..." 
(About the Finder with System 6) reports 16 MB installed, but 8 MB is usable. The re- 
mainder is assigned to the system partition or heap. This extra memory assigned to the 
system is unusable. To access more than 8 MB of memory for program use, 32-bit ad- 
dressing must be enabled. 

With System 7, you have the option of turning on 32-bit addressing in 32-bit clean ROM 
computers, with the exception of the AV and Power Macintosh models that operate in 
32-bit mode at all times. This is done via the Memory control panel and may require a 
system extension if an older Mac is used (MODE32 is required on computers running 
System 7 versions prior to 7.1, or the 32-Bit System Enabler installed on computers run- 
ning 7.1 will enable 32-bit operation). Phis permits the operating system to address 
memory above 8 MB in those computers that physically support more than 8 MB of 
RAM. 

In 32-bit mode, the Macintosh II family of computers (which includes the Macintosh SE/ 
30) has the address space starting at $0000 0000 through S3FFF FFFF (1 gigabyte) re- 
served for system RAM (see fig. 22.1). NuBus RAM cards may use address $0000 0000 
through S3FFF FFFF to add system RAM. The SIMM sockets use addresses $0000 0000 
through S07FF FFFF, which equals 128 MB of RAM. By noting the conditions above, 
along with using the Memory Control Panel and MODE32, the user should be able to 
access all the RAM specified for his or her particular Macintosh. 




Fig. 22.1 

The Memory control panel is used to activate 32-bit addressing under System 7. 

In general, the benefits of additional R.AM are as follows: the user can have multiple 
applications open at the same time under System 7 (or MultiFinder in System 6), the user 
can allocate more RAM to a particular application in order to exact higher performance 
from the application and open more (or larger) documents, newer versions of favorite 
applications that require more RAM can be loaded, and a RAM disk may be created for 
top speed and (in the case of PowerBooks) battery power savings. 

Maxing RAM 

No matter hov\^ much RAM is installed in a Macintosh, there are tools available to 
the user to optimize the use and management of this precious resource. The software 
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described in the following section is designed to help the user extend and extract every 
last byte of information from RAM. 

MODE32 and the 32-Bit System Enabler 

As mentioned in the previous section, System 7 allows the Macintosh to address more 
than 8 MB of RAM. Whether a user can access this RAM depends on the model Macin- 
tosh. As it turns out, the ROMs in the older Macs, notably Macintosh II, IIx, Ilex, and SE/ 
30, are not what is referred to as 32-bit clean. That is, they don't allow the Mac to address 
the full 32-bit address and thereby limit the amount of RAM that can be accessed. The 
problem sounded such an alarm in the industry that a fix was developed by Connectix 
Corporation, later licensed by Apple, that is now available free via on-line services, users' 
groups, and along with many Connectix products. Apple engineers later developed a 
patch of their own called the 32-bit Enabler, which they claim works better. It is recom- 
mended for use on the machines mentioned above. The net result is that only with one 
of these products can the Macs with "dirty ROMs" access more than 8 MB of RAM. 

RAM Doubler 

Recently two products have emerged that allow users and managers with low-memory 
Vlacs to avoid the trouble and expense of a full blown RAM upgrade. RAM Doubler from 
Connectix is one of those products. 

RAM Doubler provides a unique and inexpensive solution to out-of-memory errors with- 
out the installation of any SIMMs by utilizing several RAM tricks to effectively double 
the amount of R.-\M available in any Macintosh with a PMMU installed. 

Foremost among its methods for squeezing more RAM out of a Macintosh is dynamic 
re-mapping of RAM contents. 'Fhat is, RAM Doubler takes charge of unused memory 
allotted to applications and reallocates it for use by other applications. 

In addition to this, RAM Doubler compresses some RAM contents that are unlikely to be 
called (or used) again. In low-memory situations, RAM Doubler uses some hard drive 
space as a virtual memory swap area but only places low priority routines and data there, 
reserving the actual RAM for frequently accessed code. The program runs as an extension 
to the operating system and requires no setup or intervention from the user. 

Double-clicking the installer places the R.AM Doubler program components in the system 
folder and all the user sees upon restart is a message from RAM Doubler in the Welcome 
to Macintosh banner at boot and twice the RAM he had before in "About This Macin- 
tosh...". 

Don't expect to dedicate all the "new RAM" to a single memory hungry application like 
Photoshop, however. A single application can only have as much RAM given to it as is 
physically present in the system. RAM Doubler does not work (yet) with more than 128 
MB of physical RAM either. RAM Doubler requires System 7, 32-bit clean applications, 
and does not run with System 7's Virtual Memory. 

R.AM Doubler version 1 .0.2 has been extensively tested and is very popular for expanding 
any investment in RAM, large or small, in any Mac with a PMMU (see fig. 22.2). 
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Unfortunately, it does not work with older non-PMMU Macs like the SE and PovverBook 
100. There is a small degradation in performance depending on application and user 
work habits, but most reports are that it is almost unnoticeable. 




Fig. 22.2 

Connecti.x RAM Doubler effectively doubles the amount of RAM in PMMU-based Macs. 

OptiMem 

Along the same lines as RAM Doubler, Jump Development Group's OptiMem works as a 
control panel in the system folder to increase the amount of available RAM in Macintosh 
computers. The main feature of OptiMem's system is that unlike RAM Doubler, which 
requires a PMMU, it works on 68000-based Macs and allows the user to select which 
applications are affected in the memory optimization and which are left alone. In this 
way programs like y\Cl US 4D and Now Startup, which will not run along with RAM 
Doubler, can still be used. 

OptiMem utilizes a method of reclaiming unused RAM allocated to applications by dy- 
namically resizing the walls of the memory partitions set in the Get Info window for 
every application. OptiMem automatically resizes the memory allocated to an applica- 
tion to reduce the amount required until more is called for by the program. It cuts down 
on some consequences of low-memory usage like the Finder closing windows spontane- 
ously and applications quitting due to out of memory errors. 

One fact often missed in evaluating these products is that OptiMem is not exclusive of 
RAM Doubler and they can be used together if desired. Although they are in the same 
class of programs, as far as product area is concerned, they are very different approaches 
to common problems in memory usage and accessibility in the Macintosh. The two pro- 
grams should not be thought of as identical by any means. 

Because OptiMem focuses on dynamically resizing the memory partitions and aids in the 
memory management of the Macintosh in a way that RAM Doubler does not, the two 
can be used together to combine the strengths of both programs. Additionally, because 
OptiMem actively adjusts the memory partitions of applications, it is helpful in resolving 
problems of RAM fragmentation common in high-memory Macintoshes (see fig. 22.3). 

In addition, OptiMem is a smart program and acts to learn about what programs are 
used, how the computer is used in general, and implements new ways of optimizing 
RAM automatically. OptiMem even warns the user when he is in a low-memory condi- 
tion so that corrective actions can be taken before problems result. On the whole, 
OptiMem offers a valuable alternative to low-RAM computing. 
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Fig. 22.3 

OptiMem used with and without R.‘\M Doubler to manage and make more RAM available to the 
user. 

Getting Inside the Mac 

Opening the case of the Macintosh is one step required in almost every upgrade. A few 
of the newer Macs have the main logic board accessible through a hatch in the back. 
Through this hatch the logic board slides out and is easily serviced, but this is not the 
rule. 

Thus, before attempting the upgrade of any Mac, a few tips on opening and accessing the 
inner parts of the computer are provided. Keep in mind that recent design changes have 
resulted in a range of variations in case designs and logic board layouts. Familiarize your- 
self with the layout and case features of your Macintosh before proceeding. This chapter 
has a collection of logic board sketches to help you in this orientation. 

Safety Issues 

Opening any piece of electronics can be dangerous to the electronics and possibly the 
repair person. Don't take any risks. Follow basic safety guidelines for a successful upgrade 
to your Macintosh. 

1. Shut down the computer gracefully (preferably by selecting Shutdowm in the 
Special menu). 

2. Turn the computer, and all devices connected to it, off. 

3. Unplug the Macintosh from its main power connection (wall, surge suppresser, and 
so on) to eliminate any chance that you might connect with the AC wall power. In 
.some Macs, the AC plug is exposed in the back of the unit and can be grabbed or 
touched accidentally. 

While working on the Mac, it is important that you are at the same potential as 
the component on which you are working (see step 6). If a voltage potential exists 
between you and the Mac (or a circuit board), charge will flow from where it is 
concentrated to where it is depleted. This flow of charge may occur as a spark, 
which can damage electronics. 

4. Disconnect all devices connected to the Macintosh. 

5. Place the computer on a clean anti-static work surface. Avoid wearing metal jewelry 
and clothing that collects static electricity. Carpeted floors are to be avoided. 
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6. Wear a wrist strap connected to the ground shield or plane of the chassis or circuit 
board to discharge static buildup. Touch the power supply case with one hand to 
dissipate excess charge if needed. And don't allow yourself to become disconnected 
from the Mac or circuit board while working on the unit or touch anything that 
might be charged, electrified, or at a different potential. If electric tools are to be 
used, select only those with grounded tips and contacts. 

7 . Handle the SIMMs and any other circuit boards by the edge. Avoid touching the 
metal contacts. Avoid the high voltage areas of the Mac or monitors. Areas and 
objects around the CR1\ video section, and power supply should not be touched or 
probed. 

Compact Macs (All-in-One Designs) 

Examples of the compact Macs are the Mac Plus, SE, SE/30, and Classic. 

Place the Mac face down on a work table. Open it by using a T-1 5 Torx driver with a long 
handle to reach inside the hand hole at the top of the Mac. Remove the two screws in- 
side the hand hole and any on the rear panel. On the Mac Plus there is a screw inside the 
battery hatch on the rear panel. 

Remove the programmers' switch from the side of the Macintosh. 

Use a case cracker (or spreader) to loosen the case from around the front bezel. Work the 
spreader carefully and gently around the whole seam along the case to prevent cracking 
or marring the edge. If no case cracker is available, a wide flat putty knife can often sub- 
stitute nicely. 

Remove the RF foil shielding from the base of the unit. 

Wear an anti-static wrist strap and attach it to the metal chassis inside the case. If the 
Macintosh is a Mac Plus it may be necessary to discharge the CRT flyback transformer 
before attaching the wrist strap. 

In the Mac Plus, the CRT is discharged by attaching a 10 MB-ohm resistor to the tip of a 
screwdriver and attaching the other end to a ground connection. Ground one end of the 
resistor by attaching a long wire and clipping it to one end of the resistor and attach it to 
a ground point like the chassis. Poke the other end that is fixed to the end of the screw- 
driver under the suction cup where the flyback attaches to the monitor. Make sure you 
are not touching any metal and hold the screwdriver by the plastic handle. Make contact 
for about 60 seconds and the circuit should be discharged. Newer Macs from the SE on 
usually have a modified flyback transformer with an integrated dump resistor that dis- 
charges the CRT voltage after shutdown. Wait 30 seconds or so for this to work. Check 
the voltage with a meter if in doubt. 

If you are not sure of this procedure, contact a service center for help. This part can be 
dangerous. Some of the newer Macs have an access hatch in the back that can be opened 
to remove the logic board without having to disassemble the unit as described above. 
Check first to avoid extra work and trouble. 
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Remove all cables that connect the logic board to the analog board. The floppy drive and 
SCSI ribbon cables also need to be removed. It is often a good idea to remove the circular 
connector and wires at the rear of the picture tube too, in case the unit is bumped while 
working on it. A broken tube is an expensive repair. 

Modular Macs 

Most modular Macs are simple to open. There are at most several screws at the rear of the 
unit that have to be removed or loosened in order to free the lid. In most cases, one 
screw is all it takes. Usually the lids lift right off. In the case of the Ilsi, there are retaining 
tabs that secure the top onto the case that have to be lifted slightly. In the IIvx and re- 
lated models, one screw secures that top and the lid is removed by sliding it forward a 
few inches and then up. In other cases like the Quadra 700, 800, and 900, a bit more 
disassembly is required to get access to the SIMM sockets. The removal of the hard drive 
bay and the logic board may be required to access the SIMM sockets in some modular 
Macintoshes. 

Portable 

The case of the Macintosh Portable is opened by pushing two release tabs at the rear of 
the unit and then lifting up. 

PowerBooks 

Disassembly of a PowerBook is dependent on the model. 

For the Pow'erBook 100, remove the battery first. Close the PowerBook (screen down) and 
lay it top down on a table. Remove the screws and rubber tabs from the bottom of the 
case. Some screws can be removed with a Phillips screw driver. Flip the unit over and 
release the monitor fasteners before opening the case. The monitor should now be free 
and the keyboard able to be lifted out. 

Fo open a PowerBook 140, 145, 160, 165, 165c, 180, or 180c, remove the battery and 
close the unit. Lay it top down. Using T-8 and T-10 Torx drivers, remove the screws on 
the bottom and the one under the rear flap near the internal modem port. Separate the 
two pieces of the case carefully. There are very delicate cables inside the case that have to 
be disconnected gently. The case comes apart as a clam-shell fitting. Flip the unit over so 
that the screen is up and open the case. Expert R.AM installers do not have to completely 
remove the top of the PowerBook's case or disconnect the ribbon cables to install the 
RAM cards. If you separate the case about two inches, you should have enough room to 
install the RAM card. 

Disassembly of the Duos follows that for the PowerBooks above except that after the 
screws are removed from the bottom of the case, flip the unit over and open the screen. 
I'he keyboard should be loose. Lift the keyboard up and fold over gently. The RAM card 
installs in the upper right corner of the of the interior of the case. 
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Installing RAM 

On the whole, the installation of extra RAM is a simple matter, once you know how to 
do it. Beginners may have some problems finding the correct SIMM sockets and may 
confuse them with VRAM sockets common in the newer Macs. Additionally, seating the 
SIMM correctly in the socket often presents a challenge. 

Several models of SIMM sockets are available and in use at Apple for different models of 
Mac. The Mac Plus, for example, used an angled all-plastic socket in which the SIMMs 
are inserted straight up and then pushed back into the seated locked position. In con- 
trast, the Mac II family has more head-room for SIMMs inside the case and uses a 
straight-up socket in which SIMMs are inserted at an angle to the socket and then folded 
up to lock into position at right angles to the logic board. Many Mac II models use the 
all-plastic sockets as well. 

A common problem found in installing SIMMs is that they do not make adequate con- 
tact with the small fingers or pins that line the interior of the socket. A common practice 
among installers is to gently rock the SIMM back and forth in the socket two or three 
times before locking it in place in order to help seat the SIMM properly all the way along 
its edge. Do not push or rock the SIMM with great force, however, as the metallization 
on the edge connector contacts can give way and ruin the SIMM. One source of failure 
in (cheap) SIMMs, even those installed properly, is from the metallization on one or 
more 'Tingers" either oxidizing or being ''punched" through by the sharp contact in the 
SIMM socket. Additionally, the socket contacts can be bent and moved out of proper 
alignment, thereby ruining the socket. 

Finally, when locking the SIMM in place, guard against the SIMM not seating all the way 
back in its socket. Make sure the SIMM locks properly in place with the retaining clip or 
bails. Early SIMM sockets were entirely plastic and prone to loose or broken retaining 
clips. This was a major source of problems. If an old Mac is encountered with all-plastic 
SIMM sockets, move the bails very slowly and carefully away from the edge of the card 
when installing or removing SIMMs. Modern sockets have metal bails that improve reli- 
ability markedly. 

A complete listing of the memory specifications for the Macintosh desktop computers is 
given in table 22.1. Please consult this table for specific configurations and requirements 
surrounding the upgrade of a particular desktop Macintosh. 

Compact Macs 

As an aid to the installation of RAM in compact Macs, the following notes and sketches 
are provided. Please consult the sketches, notes, and table 22.1 for information on where 
SIMM sockets are located and what possible upgrades are available. 

There are some simple rules that govern nearly every RAM installation in a Macintosh 
system: 

1 . When filling a row of SIMM sockets, the row must be either completely full or 
empty. No partially filled rows are permitted. 
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2. Rows must have the same SIMMs in each socket. No mismatching of values or 
speeds is permitted. All SIMMs in a row must be the same size (M) and speed (ns). 

3. When in doubt as to where to place new SIMMs in a multi-socketed logic board, 
put the largest SIMMs in the first row or bank. You will usually be right. 

MacPIus 

A stock Macintosh Plus comes with 1 MB of RAM built up from four 256K SIMMs, 
rhe maximum RAM for a Plus is 4 MB. When installing a memory upgrade in a Plus, 
it is required that the SIMM bank A be filled first with the highest value SIMMs. See 
figure 22.4. 

When installing 1 MB SIMMs in the Mac Plus, the sizing resistor must be clipped or 
desoldered and folded back to activate the use of the higher density SIMMs. 
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Fig. 22.4 

Notice the location of the SIMM sockets and sizing resistor on the Macintosh Plus logic board. 

SE 

rhe Macintosh SE computer can access a maximum of 4 MB of RAM from its logic board, 
rhe stock SE comes with 1 MB (4 256K SIMMs) installed in the four .sockets. SIMM up- 
grades must be loaded into sockets 1 and 2 first, remembering that the highest values go 
first. 

Early SEs were made with a logic board that possessed a sizing resistor similar to that on 
the Mac Plus. Later the unit was improved to include a resizing clip or jumper on-board. 
Both designs are still in circulation. 

Jumpered boards allow the unit to be upgraded to 1 MB, 2 MB, 2.5 MB, and 4 MB of 
RAM. Note that placing the highest value SIMMs first in socket positions 3 and 4 on this 
inirticular logic board is required. 



Upgrades 



500 



RAM: The First Thing To Add 



Thus, a 2.5 MB upgrade to a jumpered logic board will have two 1 MB SIMMs in sockets 
3 and 4, and two 256K SIMMs in sockets I and 2. This orientation is exactly reversed in 
the case of the resistor board. 



Note 



If the Macintosh SE logic board has a RAM size resistor, SIMM placement Is exactly reversed from 
that for the jumpered board. 



To tell the Macintosh how much RAM is installed, it is necessary to either remove the 
RAM size jumper or clip the RAM size resistor on the logic board. It is a common practice 
to place the unused jumper clip on one of the header posts so that it will not be mis- 
placed and can be used later if needed. Clip or desolder one leg of the sizing resistor and 
fold it out of the way so that it does not contact the circuit board. Some installers cover 
the lead with tape or heat-shrink tubing to insulate it (see fig. 22.5). 




Fig. 22.5 

Make sure to identify which version of SE logic board is being upgraded to guarantee proper 
placement of the SIMMs. 

SE/30 

Although the SE/30 has eight SIMM sockets on-board, the stock unit comes with 1 MB 
built from four 256K SIMMs. Fully populated, the SE/30 can access 32 MB of RAM from 
its logic board. 

The SIMM banks must be filled in groups of four with identical SIMMs (see fig. 22.6). 
Note that the SE/30 is one of the Macs that is not ''32-bit clean" and thus requires 
MODE32 (system <7.1) or the 32-bit enabler (system 7.1) to access more than 8 MB 
of its RAM. 
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Fig. 22.6 

The SE/30 has eight SIMM sockets that must he upgraded in groups of four with matched SIMMs. 

Classic 

The maximum RAM for a Macintosh Classic is 4 MB. In addition to the 1 MB soldered on 
the logic board, the Classic uses an additional R.AM card with two sockets that can take 2 
MB of memory. The RAM expansion card has one 1 MB soldered on-board as well. A 
fully populated Classic has two 1 MB SIMMs installed in the expansion card's sockets, 
totaling 4 MB for the system. ^ 

The Classic also has a memoty size jumper that has to be set when upgrades are added 
(see fig. 22.7). 
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Note 



Macintosh Classics do not work well with the two-chip version of the 1 MB SIMMs. For this rea- 
son, the normal 8-chip SIMM is preferred in all Classic upgrades. 



Classic II 

The Classic 11 accesses a total of 10 MB of ICAM when its two SIMM sockets are filled with 
4 MB SIMMs. There is 2 MB on-board the logic board from the factory (see fig. 22.8). 

The Classic II is 32-bit clean so that no 32-bit enabler or MODE32 is required. Be sure to 
install SIMMs in both slots whenever an upgrade is undertaken. 

Color Classic 

The Macintosh Color Classic is designed with 2 SIMM sockets and 4 MB hard-soldered 
on the logic board. Adding two 4 MB SIMMs brings the unit to its addressable maximum 
RAM of 10 MB (even though 12 MB is physically present). See figure 22.9. 

When upgrading the Color Classic abide by the same rules used for the Classic II: fill the 
sockets equally and completely. 
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Fig. 22.7 

The Macintosh Classic uses a RAM expansion card to hold memory upgrades. Notice that the unit 
uses a sizing jumper too to set installed memory. 
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Fig. 22.8 

The Macintosh Classic II has 2 MB on-board and two free sockets for expansion. 

In addition to the two SIMM sockets, there is an additional VRAM socket on the Color 
Classic's logic board. A 256K VRAM SIMM can be added to boost the VRAM to 512K. 

The color Classic is a 32-bit clean Macintosh. 

Mac TV 

The Macintosh TV possesses a maximum of 8 MB of RAM and is not upgradeable beyond 
that point. 

Modular Macs 

In this section, we address the RAM upgrades to modular Macs. Use the notes and 
sketches to identify important features in each upgrade. Tables 20.1 and 22.1 are also 
useful for information concerning RAM upgrades of modular systems. 
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DRAM SIMM Connectors 



Fig. 22.9 

Even though the Color Classic has 12 MB of RAM physically present in the system, it is ROM-locked 
to address only 10 MB of it. 

Mac ll/llx 

The Macintosh II and IIx models are curious cases that require a special SIMM. Both 
models take a SIMM with a PAL chip on-board for SIMMs greater than 1 MB in size. 
Various configurations of stock machines were shipped from Apple so that many differ- 
ent set-ups are found in the field today (.see fig. 22.10). 

When upgrading the Macintosh II computers with SIMMs greater than 1 MB in size, a 
special Apple upgrade (M6051/C) is required. This is also the kit used to upgrade the 
ROMs for an PDHD floppy. 

A particular problem with the Macintosh II is that it will not accommodate 4 MB SIMMs 
in bank A of its logic board. Ehe total RAM is thus limited to 20 MB. Furthermore, these 
Macs are not 32-bit clean, so that MODE32 or the 32-bit enabler is required. In some 
cases a PMMU upgrade is required (for the 32-bit enabler). 

According to Apple, there are two different reasons that the Macintosh II and the Macin- 
tosh IIx can't support the higher density SIMMs: 

■ The Macintosh II ROM startup code doesn't understand 4 MB SIMMs and won't 
start up. 

■ The Macintosh IIx ROM does understand 4 MB SIMMs, but standard 4 MB SIMMs 
won't work on the Macintosh IIx. This is because the committee overseeing the 
standardization of new solid-state devices added an additional built-in test mode to 
high-density DRAMs after the IIx was developed. This test is invoked by a sequence 
of electrical signals that were ignored by earlier-generation DRAM. The result is 
that the current standard 4 MB SIMMs doesn't work on the Macintosh IIx. 
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Note 



There are special 4 MB SIMMs available that have a PAL chip that allows their use in the Macintosh 
II and llx. You need to contact the SIMM vendor or manufacturer to see if they have these special 
SIMMs available. 




Fig. 22.10 

There are several versions of the Macintosh H logic board. Pay close attention to the two banks A 
and B, which carry the larger SIMMs. 

Mac LC 

The Macintosh LC can be upgraded to a maximum 10 MB of RAM using two free SIMM 
sockets on-board and the 2 MB of RAM soldered to the logic board. Its maximum addres- 
sable memory is 10 MB even though the physical RAM is 12 MB (see fig. 22.11). 

Although no VRAM is provided from the factory, there is one VRAM socket on-board 
that can carry 512K VRAM. 

Mac LC II 

The Macintosh LC II can be upgraded to a maximum 10 MB of RAM using two free 
SIMM sockets on-board and the 4 MB of RAM soldered to the logic board (see fig. 22.12). 
Its maximum addressable memory is 10 MB even though the physical RAM is 12 MB. It is 
required that the two SIMM sockets be filled with identical SIMMs when upgrading the 
memory. 

The LC II has one VRAM socket with 256K VRAM in it from the factory. There is no 
VRAM on the logic board. A VRAM upgrade to 512K is the maximum for this unit. 
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Fig. 22.11 

The LC can address only 10 MB of its 12 MB installed RAM. 




Fig. 22.12 

The LC 11 logic board has 4 MB on-board and two free SIMM sockets. 

Mac LC III 

The LC III logic boards are available with 2 MB and 4 MB of on-board RAM. There is only 
one SIMM socket, but the unit can be expanded to 36 MB (see fig. 22.13). 

As for VRAM, there is 512K on-board along with one empty socket. Maximum VRAM is 
768K with the use of a 256K VRAM SIMM. 
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Fig. 22.15 

The LC III can access 36 MB of RAM and requires 80 ns SIMMs. 

LC 475 

The LC 475 comes with 4 MB soldered RAM and 1 SIMM socket. It can be expanded to 
36 MB of RAM. 80 ns SIMMs are required (see fig. 22.14). 

There are two VRAM sockets on the LC 475 logic board capable of handling 1 MB of 
VRAM (two 512K SIMMs). The LC 475 comes from the factory with two 256K VRAM 
SIMMs installed. These must be removed to complete the VRAM upgrade. 

Mac LC 575 

The LC 575 is based on the LC III. 

Mac LC 520 

The LC 520 is based on the LC III. 

Mac llsi 

The Macintosh llsi can access 17 MB of RAM using the 1 MB of on-board memory and 
the bank of four 30-pin SIMM sockets. When upgrading, all four sockets must be filled 
with identical SIMMs (see fig. 22.16). The llsi uses a RAM-based video system and thus 
has no VRAM socket. 

Mac Ilex 

The Macintosh Hex has no RAM installed on the logic board but has 8 SIMM sockets that 
can handle up to 32 MB (see fig. 22.17). As the unit is not 32-bit clean, MODE32 or the 
32-bit enabler is required. The SIMMs must be loaded in groups of four in this Macin- 
tosh. 
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Fig. 22.14 

Logic Board Drawing of Mac LC575. 




Fig. 22.15 

Logic Board Drawing of Mac LC520. 
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The Macintosh Ilsi has four 30-pin SIMM sockets that can accommodate 16 MB of RAM. Populate 
all four sockets identically. 




Fig. 22.17 

The Mac Ilex can be upgraded to 32 MB using the 8 SIMM sockets. 

Mac llci 

Two versions of the Macintosh Ilci logic board are in circulation. The one normally en- 
countered does no parity checking of RAM. The second, rarer model was designed to do 
parity checking. The way to tell if a logic board has parity checking enabled is to check 
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for the parity chip located to the left of the SIMM sockets. In the normal case, the pad is 
blank. If parity checking is enabled, the nine chip SIMMs are required. 

Like the Macintosh llsi, the llci uses a DRAM-based video buffer. Lhe video is placed in 
the bank A SIMMs. 

In contrast to the rules used to upgrade other Macs, it is wise to populate the bank A 
sockets last. All upgrades must be made in groups of four, one bank at a time (see fig. 
22.18). 
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Fig. 22.18 

The Ilci has two versions of the logic board for parity and non-parity RAM. Add SIMMs to bank B 
sockets first for best results. 

Mac llfx 

The oddest of the lot, the Mac Ilfx uses a special 64-pin SIMM not found in any other 
Macintosh (see fig. 22.19). The only other device that uses SIMMs reseMling (they are 
not the same speed) those found in the Ilfx is the LaserWriter NTX. 

rhe Ilfx has 8 SIMM sockets and no RAM soldered on-board. Maximum RAM after ex- 
pansion with 4 MB SIMMs is 32 MB. One of the major drawbacks of this system is that 
the RAM cannot be used in other Macs. Be aware of this before investing heavily in an 
upgrade. 

Mac llvx 

The Macintosh IIvx, and companion model to the Ilvi, have 4 MB on-board RAM and 4 
SIMM sockets. They take the older 30-pin SIMMs. They both accept 16 MB SIMMs and 
can accommodate 68 MB of RAM. 

The maximum VRAM accepted in the IIvx is 1 MB built up from two 512K SIMMs in its 
two SIMM sockets (see fig. 22.20). 
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Fig. 22.19 

The Mac llfx uses its own special 64-pin SIMM. 




VRAM 

Slot 



DRAM 

Slots 



Fig. 22.20 

The Mac IIvx has four 30-pin SIMM sockets and two VRAM sockets. 

Quadra 605 

The low-cost Quadra 605 comes with 4 MB installed on the logic board and one 72-pin 
SIMM socket. It can accommodate a 32 MB SIMM (16 MB are hard to find) and thus has 
a maximum RAM amount of 36 MB. 

VRAM on the 605 is carried by 2 SIMM sockets that can be upgraded to hold 1 MB of 
VRAM. The stock unit comes with two 256K SIMMs, or 512K of VRAM (see fig. 22.21). 
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Fig. 22.21 

The Quadra 605 has only 1 SIMM socket, and 2 VRAM sockets. 

Quadra/Centris 610 

The Centris 610 has 4 MB soldered to the logic board, two SIMM sockets, and any sup- 
ported SIMM size can go into any SIMM socket in any order. The SIMMs can be accessed 
in partially populated banks as well (sec fig. 22.22). 1 MB, 2 MB, and 64 MB SIMMs are 
not supported. Composite SIMMs do not work in the Q610. The two VRAM sockets in 
the Quadra 610 can hold up to 512K of VRAM. 




Fig. 22.22 

The Quadra 610 uses a flexible memoiy' system that allows partially filled sockets to be accessed. 

Quadra/Centris 650 

The Centris 650 logic board is available in two versions from Apple. One has 4 MB on- 
board; the other is upgraded to 8 MB. Because of the differences in factory RAM, the 
maximum RAM in these systems is 132 MB or 136 MB. 

The Quadra 650 is based on the later Centris 650 set-up and has 8 MB on-board. The 
maximum is thus 136 MB. 

Composite SIMMs are not recommended for the Quadra or Centris 650. 
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The Centris and Quadra 650s permit SIMMs to be installed into the SIMM sockets in any 
order. Partially filled banks are acceptable. 1 MB, 2 MB, and 64 MB SIMMs are not sup- 
ported in these Macs, however (see fig. 22.23). 

The Centris and Quadra 650s employ a form of memory interleaving wherein adjacent 
pairs of SIMMs can be accessed concurrently to boost the performance of certain kinds 
of operations. The net benefit is around 10 percent for common tasks. 

A maximum of 1 MB of VRAM is possible in a fully upgraded Quadra or Centris 650. 
There are two VRAM sockets in these Macs. Normally two 256K VRAM SIMMs are found 
in the 650s. 




Fig. 22.23 

The Quadra 650 has 8 MB on-board and 4 sockets. Fhe Centris 650 can have 4 MB or 8 MB on-board 
and 4 sockets. 

Quadra/Centris 660AV 

The Quadra and Centris 660AVs use the special memory scheme that permits SIMMs to 
be installed in any socket and in any order (see fig. 22.24). Even partially filled banks are 
okay. One deficit is that they do not support 1 MB, 2 MB, or 64 MB SIMMs. Composite 
SIMMs are not recommended for these Macs. 

Both systems have 4 MB installed on the logic board and two SIMM sockets. In keeping 
with the modern designs for Apple systems, the computers are 32-bit mode-only Macs, 
meaning that there is no option in the Memory control panel to enable 24-bit 
addressing. 
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The Centris/Quadra 660AV has 1 MB of VRAM hard-soldered on the logic board and 
cannot be expanded further. 



DRAM Slots 




Fig. 22.24 

1’he 660AVS do not accept I MB, 2 MB, or 64 MB SIMMs, although SIMMs may be installed in any 
order in the sockets. 

Quadra 700 

The Quadra 700 has four SIMM sockets and 4 MB installed on the logic board. Maximum 
RAM is 20 MB. 1 MB and 4 MB SIMMs are acceptable. The Quadra 700 uses 30-pin 
SIMMs and normal rules for filling banks apply. 

The Quadra 700 has an impressive six VRAM sockets that can hold up to 2 MB of VRAM. 
When upgrading the VRAM on a Quadra 700, fill the banks on the inside first and move 
outward (see fig. 22.25). 
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Fig. 22.25 

The Quadra 700 uses the 30-pin SIMMs. Fill the VRAM sockets from the inside outward when 
upgrading. 
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Quadra 800 

The Quadra 800 uses the special memory scheme that permits SIMMs to be installed in 
any socket and in any order (see fig. 22.26). Even partially filled banks are okay. One 
deficit is that it does not support 1 MB, 2 MB, or 64 MB SIMMs. 

The Quadra 800 employs a form of memory interleaving wherein adjacent pairs of 
SIMMs can be accessed concurrently to boost the performance of certain kinds of opera- 
tions. The net benefit is around 10 percent for common tasks. Composite SlM\ls are not 
allowed in these Macs. 

The maximum VRAM of 1 MB is obtained in this system by filling the two VRAM sock- 
ets with 256K SIMMs. 




VRAM 

slots 



DRAM 

slots 



Fig. 22.26 

The Quadra 800 can be expanded using any socket in any order. Partially filled sockets are OK. 

Quadra 840 A V 

The Quadra 840AV uses the special memory scheme that permits SIMMs to be installed 
in any socket and in any order. Even partially filled banks are okay. One deficit is that it 
does not support 1 MB, 2 MB, or 64 MB SIMMs. No memory is provided on the logic 
board. 
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The Quadra 840AV employs a form of memory interleaving wherein adjacent pairs of 
SIMMs can be accessed concurrently to boost the performance of certain kinds of opera- 
tions. The net benefit is around 10 percent for common tasks. Composite SIMMs are not 
allowed in these Macs. 

A VRAM expansion of up to 2 MB is possible on the Quadra 840AV using the 1 MB on- 
board and the four VRAM sockets (see fig. 22.27). 




DRAM 

slots 



VRAM 

slots 
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Fig. 22.27 

A maximum 128 MB is possible in the 840AV' using the 4 sockets provided. 1 MB of VRAM can be 
added to the 4 sockets. 

Quadra 900/950 

The Quadras 900 and 950 both have 16 SIMM sockets on their logic boards. There are 
4 SIMM sockets per bank. Upgrades must fill a bank completely (see fig. 22.28). No 
memory is soldered on the logic board and the units accept only 1 MB and 4 MB SIMMs. 
Until 16 MB SIMMs are acceptable, these Macs can accommodate up to 64 MB of RAM. 

Upgrading the VRAM to four 256K SIMMs brings the units to the maximum 2 MB of 
VRAM. 

Power Macintosh 6100/60 

The Power Mac architecture requires that SIMMs be installed in identical pairs in each 
pair of sockets. If this rule is not followed, the Mac will regard the slower (smaller) SIMM 
as equal to the faster (bigger), and crashes will result. 
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Fig. 22.28 

Upgrade the 900 and 950 in groups of 4 SIMMs per bank. 

According to Apple: 

■ Power Macintosh computers use dynamic random-access memory (DR.AM) chips, 
the first 8 MB of RAM being soldered to the main logic board. You can expand the 
RAM with 72-pin SIMMs of 80 ns or better (for example 60 ns) in pairs of 4 MB, 8 
MB, 16 MB, or 32 MB in size. 

For example, you may install two 8 MB SIMMs in the first two adjoining slots, an 
additional two 4 MB SIMMs may be added in the next two adjoining slots, and so 
on. SIMM of the same size and speed must be installed together, in adjacent slots, 
but you can install different size and speed SIMM pairs in the next adjacent slots. 

The use of old SIMMs, like those from the Centris models, is compatible with the Power 
Macintosh 6100/60, but a matching pair is required for the upgrade. The older Macs have 
a 32-bit wide memory system and the 72-pin SIMVI is 32 bits wide. 

The Power Macintosh 6100/60 is a 64-bit wide memory system. This requires two match- 
ing SIMMs for an upgrade (see fig. 22.29). 

If you only install one SIMM, the machine will boot but it will not use the memory 
because the full 64-bits are not there. 

The same conditions hold true for the 7100 and 8100 MBodels of Power Macintosh. 

16-bit video on 14-inch monitors and 8-bit video on 16-inch monitors is achieved in the 
6100/60 by the use of a DRAM-based video system which is not expandable. 
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DRAM 

Slots 



Fig. 22.29 

Notice that the Power Macs are 64-bit machines while SIMMs are 32-bit. 

Power Macintosh 7100/66 

The Power Mac architecture requires that SIMMs be installed in identical pairs in each 
pair of sockets. If this rule is not followed, the Mac regards the slower (smaller) SIMM as 
equal to the faster (bigger) and crashes result. 

From table 22. 1, RAM configurations for the 7100 are 8, 16, 24, 32, 40, 48, 72, 80, and 
136 MB. 

According to Apple: 

■ Power Macintosh computers use dynamic random-access memory (DRAM) chips, 
the first 8 MB of RAM being soldered to the main logic board. You can expand the 
RAM with 72-pin SIMMs of 80 ns or better (for example, 60 ns) in pairs of 4 MB, 8 
MB, 16 MB, or 32 MB in size. 

For example, you may install two 8 MB SIMMs in the first two adjoining slots, an 
additional two 4 MB SIMMs may be added in the next two adjoining slots, and so 
on. SIMMs of the same size and speed must be installed together, in adjacent slots, 
but you can install different size and speed SIMM pairs in the next adjacent slots. 

The use of old SIMMs, like those from the Centris models, is compatible with the Power 
Macintosh 7100/66, but a matching pair is required for the upgrade. The older Macs have 
a 32-bit wide memory system and the 72-pin SIMM is 32 bits wide. 

The Power Macintosh 7100/66, though, is a 64-bit wide memory system. This requires 
two matching SIMMs for an upgrade (see fig. 22.30). 

If you only install one SIMM, the machine will boot but it will not use the memory be- 
cause the full 64-bits are not there. 



IV 
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The 7100 uses a 64-bit system that requires pairs of 32-bit SIMMs for an upgrade. 

The use of the PDS VR/\M Expansion Card allows the 7100 to have a second video port 
with 1 MB of 32-bit VRAM. 

Two MB of VRAM can be obtained in the 7100 by adding four SIMMs to the expansion 
card. 

SIMMs used in the 7100 VRAM expansion card have two chips on-board that store 128K 
X 8 bits of data. 



Note 



The two matched 32-bit SIMMs used in pairs in the Power Macintoshes add their individual densi- 
ties (MB) to yield the resulting installed memory value for the bank they are in. The sum of the 
banks constitutes the total installed upgrade. For instance, a Power Macintosh 8100 with four 32 
MB SIMMs installed In two banks will have (32 MB + 32 MB) x 2 = 1 28 MB added to it in addition 
to its on-board RAM. 



Power Macintosh 8100/80 

'Fhe Power Mac architecture requires that SIMMs be installed in identical pairs in each 
pair of sockets. If this rule is not followed, the Mac regards the slower (smaller) SIMM as 
equal to the faster (bigger) and crashes result. 

Possible RAM configurations in the 8100 are found in table 22.1. 
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According to Apple: 

■ Power Macintosh computers use dynamic random-access memory (DRAM) chips, 
the first 8 MB of RAM being soldered to the main logic board. You can expand the 
RAM with 72-pin SIMMs of 80 ns or better (for example, 60 ns) in pairs of 4 MB, 8 
MB, 16 MB, or 32 MB in size. 

For example, you may install two 8 MB SIMMs in the first two adjoining slots, an 
additional two 4 MB SIMMs may be added in the next two adjoining slots, and so 
on. SIMMs of the same size and speed must be installed together, in adjacent slots, 
but you can install different size and speed SIMM pairs in the next adjacent slots. 

The use of old SIMMs, like those from the Centris models, is compatible with the Power 
Macintosh 6100/60, but a matching pair is required for the upgrade. The older Macs have 
a 32-bit wide memory system and the 72-pin SIMM is 32 bits wide. 

The Power Macintosh 8100/80, though, is a 64-bit wide memory system. This requires 
two matching SIMMs for an upgrade (see fig. 22.31). 

If you only install one SIMM, the machine will boot but it will not use the memory be- 
cause the full 64 bits are not there. 



IV 




Fig. 22.31 

The 8100 uses a 64-bit system that requires pairs of 32-bit SIMMs for an upgrade. Note that SIMM 
values add to produce the net amount of installed RAM. 

PowerBook and Portable RAM 

A complete listing of the memory specifications for the Macintosh Portables, Power- 
Books, and Duos is given in the following table. Please consult this table for specific 
configurations and requirements surrounding the upgrade of a Macintosh portable 
computer. 
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Table 22.2 Macintosh Portable/PowerBook RAM Configurations 





Possible 

Expansion 

Card 






RAM 






Sizes(Sup- 


# of 


Min 


Con- 


RAM 


Macintosh 


ported by 


SIMM 


RAM 


figur- 


Expansion 


Model 


Apple) 


Slots 


Speed 


ation 


Card 


Macintosh 


N/A-See 


2 


100ns 


1 MB 


Soldered to 


Portables* 


below 






2 MB 


Motherboard 
Add either 










to 8 


RAM and/or 










or 9 


PDS Card 


PowerBook 1 00 


2 MB, 


1 


100ns 


2 MB 


Soldered to 




4 MB, 








Motherboard 




6 MB 






4 MB 


Add 2 MB 












Expansion 

Card 










6 MB 


Add 4 MB 












Expansion 

Card 










8 MB 


Add 6 MB 












Expansion 

Card 


PowerBook 


2 MB, 


1 


100ns 


2 MB 


Soldered to 


140,145 


4 MB, 








Motherboard 


6 MB 






4 MB 


Add 2 MB 












Expansion 

Card 










6 MB 


Add 4 MB 












Expansion 

Card 










8 MB 


Add 6 MB 












Expansion 

Card 


PowerBook 


2 MB, 


1 


100ns 






USB 


4 MB 






4 MB 


Soldered to 
Motherboard 










6 MB 


Add 2 MB 












Expansion 

Card 










8 MB 


Add 4 MB 












Expansion 

Card 


PowerBook 


2 MB, 


1 


100ns 






160“ 


4 MB, 






4 MB 


Soldered to 




6 MB, 








Motherboard 




8 MB, 






6 MB 


Add 2 MB 




10 MB 








Expansion 



Card 

8 MB Add 4 MB 

Expansion 
Card 

10 MB Add 6 MB 

Expansion 
Card 
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Possible 

Expansion 

Card 

Sizes(Sup- 


# of 


Min 


RAM 

Con- 


RAM 


Macintosh 


ported by 


SIMM 


RAM 


figur- 


Expansion 


Model 


Apple) 


Slots 


Speed 


ation 


Card 









12 MB 


Add 8 MB 










Expansion 

Card 








14 MB 


Add 10 MB 










Expansion 

Card 


PowerBook 


2 MB, 1 


100ns 






165"* 


4 MB, 




4 MB 


Soldered to 




6 MB, 






Motherboard 




8 MB, 




6 MB 


Add 2 MB 




10 MB 






Expansion 

Card 








8 MB 


Add 4 MB 










Expansion 

Card 








10 MB 


Add 6 MB 










Expansion 

Card 








12MB 


Add 8 MB 










Expansion 

Card 








14 MB 


Add 10 MB 










Expansion 

Card 


PowerBook 


2 MB, 1 


85ns 






165c”- 


4 MB, 




4 MB 


Soldered to 




6 MB 




6 MB 


Motherboard 
Add 2 MB 










Expansion 

Card 








8 MB 


Add 4 MB 










Expansion 

Card 








10 MB 


Add 6 MB 










Expansion 

Card 








12 MB 


Add 8 MB 










Expansion 

Card 








14 MB 


Add 10 MB 










Expansion 

Card 



PowerBook 1 70 


2 MB, 


1 


100ns 


2 MB 


Soldered to 




4 MB, 








Motherboard 




6 MB 






4 MB 


Add 2 MB 












Expansion 

Card 










6 MB 


Add 4 MB 












Expansion 

Card 



IV 
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Table 22.2 Continued I 




Possible 

Expansion 

Card 






RAM 






Sizes(Sup- 


# of 


Min 


Con- 


RAM 


Macintosh 


ported by 


SIMM 


RAM 


figur- 


Expansion 


Model 


Apple) 


Slots 


Speed 


ation 


Card 










8 MB 


Add 6 MB 












Expansion 

Card 


PowerBook 


2 MB, 


1 


85ns 






180* 


4 MB, 






4 MB 


Soldered to 




6 MB, 








Motherboard 




8 MB, 






6 MB 


Add 2 MB 




10 MB 








Expansion 

Card 










8 MB 


Add 4 MB 












Expansion 

Card 










10 MB 


Add 6 MB 












Expansion 

Card 










12 MB 


Add 8 MB 












Expansion 

Card 










14 MB 


Add 10 MB 












Expansion 

Card 


PowerBook 


2 MB, 


1 


85ns 








4 MB, 






4 MB 


Soldered to 




6 MB, 








Motherboard 




8 MB, 






6 MB 


Add 2 MB 




10MB 








Expansion 

Card 










8 MB 


Add 4 MB 












Expansion 

Card 










10 MB 


Add 6 MB 












Expansion 

Card 










12 MB 


Add 8 MB 












Expansion 

Card 










14 MB 


Add 10 MB 












Expansion 

Card 


PowerBk Duo 


4 MB 


1 


70ns 


4 MB 


Soldered to 




to 20 MB 






8 MB 


Motherboard 
Add 4 MB 












Expansion 

Card 










12 MB 


Add 8 MB 












Expansion 

Card 
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Macintosh 

Model 


Possible 

Expansion 

Card 

Sizes(Sup- 
ported by 
Apple) 


# of 

SIMM 

Slots 


Min 

RAM 

Speed 


RAM 

Con- 

figur- 

ation 


RAM 

Expansion 

Card 


PowerBk Duo 

230 ---^ 


4 MB 


1 


70ns 


4 MB 
8 MB 

12 MB 


Soldered to 
Motherboard 
Add 4 MB 
Expansion 
Card 

Add 8 MB 
Expansion 
Card 


PowerBk Duo 
250~ 


4 MB 
to 20 MB 


1 


70ns 


4 MB 
8 MB 

12 MB 


Soldered to 
Motherboard 
Add 4 MB 
Expansion 
Card 

Card 


PowerBk Duo 
270c'"' 


4 MB to 
28 MB 


1 


70ns 


4 MB 
8 MB 

12 MB 


Soldered to 
Motherboard 
Add 4 MB 
Expansion 
Card 

Add 8 MB 
Expansion 
Card 



* The Macintosh Portables have 1 MB of RAM soldered to the main logic board. The Original Portable uses 
Static RAM and the Backlit uses Pseudo-Static RAM. Additional RAM can be added by using an expansion 
card that can be used in the RAM slot or PDS slot. These expansion cards can have from 1 to 4 MB of RAM. 

**The PowerBook 160 will access more than 8 MB of memory^ by using System 7 in 32-bit mode. 

***The PowerBook 165 will access more than 8 MB of memory' by using System 7 in 32-bit mode. 

****The PowerBook l6Sc will access more than 8 MB of memory' by using System 7 in 32-bit mode. 

Memory' Expansion Cards larger than 4 MB must have 85 ns fast RAM. 4 MB cards can use WO ns RAM. 

^The PowerBook 180 will access more than 8 MB of memory' by using System 7 in 32-bit mode. Memory' 
Expansion Cards larger than 4 MB must have 85ns fast RAM. 4 MB cards can use WOns RAM. 

^^The PowerBook 180c will access more than 8 MB of memory' by using System 7 in 32-bit mode. Memory' 
Expansion Cards larger than 4 MB must have 85ns fast RAM. 4 MB cards can use WOns RAM. 

^^^The PowerBook Duo 210 will access more than 8 MB of memory by using System 7 in 32-bit mode. The 
PowerBook Duo 210's memory' can be expanded to 24 MB by adding a memory' expansion card. The 8 and 
12 MB configurations are shown as examples. 

The PowerBook Duo 230 will access more than 8 MB of memory' by usuig System 7 in 32-bit mode. The 
PowerBook Duo 230's memory' can be expanded to 24 MB by adding a memory' expansion card. The 8 and 
12 MB configurations are showti as examples. 
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'The PowerBook Duo 250 will access more than 8 MB of memory by usin^ System 7 in 32-bit mode. The 
PowerBook Duo 250's memory' can be expanded to 24 MB by adding a memory expansion card. The 8 and 
12 MB configurations are shown as examples. 

"The PowerBook Duo 270c will access more than 8 MB of memory' by using System 7 in 32-bit mode. The 
PowerBook Duo 270c's memory can be expanded to 32 MB by adding a memory expansion card. The 8 and 
12 MB configurations are shown as examples. 

Portable RAM 

By adding an additional static RAM card to the original Portable, 9 MB is available on 
this Macintosh. 1 MB is soldered on the logic board. This is not a 32-bit clean 
Macintosh. 

The backlit Portable can be expanded to 8 MB by using a pseudo-static RAM card along 
with the 1 MB on-board. This unit does not have 32-bit clean ROMs (see fig. 22.32). 



Fig. 22.32 

Note that the original Portable and backlit Portable have different memory specifications for 
upgrades. 

PowerBook 100 

The PowerBook 100 can be expanded to 8 MB of RAM by adding an additional 6 MB to 
the logic board (see fig. 22.33). 

PowerBook 140/1 45/1 4SB 

The PowerBooks 140, 145, and 145B can be expanded to 8 MB by the addition of a RAM 
card. The 140 and 145 both come with 2 MB soldered on the logic board. The 145B has 4 
MB on-board (see figure 22.34). 

PowerBook 170 

The PowerBook 170 comes with 2 MB on the logic board and can be expanded to 8 MB 
with a RAM card added (see fig. 22.35). 
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Fig. 22.33 

The PowerBook 100 takes a RAM module that plugs directly into the circuit board. 




Fig. 22.34 

Note the position of the RAM expansion header on the circuit board. Check that the connector fit is 
tight and that the RAM card is parallel to the circuit board. 




Fig. 22.35 

Note the position of the RAM expansion header on the circuit board. Check that the connector fit is 
tight and that the RAM card is parallel to the circuit board. 
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PowerBook 160/165/180 

The PowerBooks 160, 165, and 180 all come with 4 MB soldered to the logic board. A 
maximum of 14 MB is possible with the addition of a RAM card. The memory card con- 
nector is polarized with a key-notch. Do not force the card onto the daughter board. It 
goes in only one way (see fig. 22.36). 

Avoid using RAM cards rated at more than 85 ns. The slow memory will add wait states 
to the systems and add a performance penalty of about 10 percent. 




Fig. 2236 

Note the position of the R.AM expansion header on the circuit hoard. Do not remove the thermally 
conductive pads on some of the ICs in the area during the memory upgrade. 

PowerBook 165c/180c 

The PowerBooks 165c and 180c come with 4 MB soldered to the logic board. A maxi- 
mum of 14 MB is achieved in these models by the addition of an extra RAM card. The 
memory card connector is polarized with a key-notch. Do not force the card onto the 
daughter board. It goes in only one way (see fig. 22.37). 

Avoid using RAM cards rated at more than 85 ns. fhe slow memory will add wait states 
to the systems and add a performance penalty of about 10 percent. 

Duo 210/230 

The Duos 210 and 230 come with 4 MB hard-soldered on their logic boards. Both can be 
expanded using extra RAM cards. The 210 and 230 can be expanded to 24 MB if desired 
(see fig. 22.38). 

Duo 250/270C 

The Duos 250 and 270c have 4 MB soldered to their logic boards. Extra RAM can be 
added by using an expansion RAM card. The maximum RAM for the 250 is 24 MB; that 
for the 270c is 32 MB (see fig. 22.39). 
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Fig. 22.37 

Note the position of the RAM expansion header on the circuit board. Do not remove the thermally 
conductive pads on some of the ICs in the area during the memory upgrade. 




Fig. 22.38 

Note the position of the RAM expansion header on the circuit board. The header for the internal 
modem may be confused with the RAM connector. 




Fig. 22.39 

Note the position of the RAM expansion header on the circuit board. The header for the internal 
modem may be confused with the RAM connector. 
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VRAM 

A composite table of Macintosii VRAM setups and specifications are given in table 22.3. 
Please consult this table for information regarding sizes of VRAM SIMMs, number of 
SIMM sockets, VRAM configurations, and possible upgrades to desktop Macintosh sys- 
tems. Consult the chapter on upgrading video in this book for background on how 
VRAM affects the video performance of Macintosh systems. 



Table 22.3 Macintosh VRAM Specifications 




On-board 


VRAM 


# of 


Min 


VRAM 


Added 


Macintosh 


(Soldered) 


SIMM 


SIMM 


VRAM 


Config- 


VRAM # of 


Model 


VRAM 


Sizes 


Slots 


Speed 


uration 


SIMMs X Size 


Modular Macs with VRAM-Based Video 










Macintosh 


256K 


256K 


1 


100ns 


256K 


n/a 


Color Classic 










512K 


1 X 256K 


Macintosh LC 


OK 


256K, 51 2K 


1 


100ns 


256K 


1 X 256K 












512K 


1 x512K 


Macintosh LC II, 


OK 


256K, 51 2K 


1 


100ns 


256K 


1 X 256K 


Performa 400, 
405, 410, 430 










512K 


1 x512K 


Macintosh LC III 


512K 


256K, 51 2K 


1 


100ns 


512K 


n/a 


Performa 450 










768K 


1 X 256K 


Performa 460, 


512K 


256K, 51 2K 


1 


100ns 


51 2K 


n/a 


466, 467 










768K 


1 X 256K 


Macintosh LC 475, 


OK 


256K, 51 2K 


2 


80ns 


512K 


2 X 256K 


Performa 475, 476 
Quadra 605 










1 MB 


2x512K 


Macintosh LC 520 
Performa 550 


512K 


256K 


1 


80ns 


768K 


1 X 256K 


Macintosh TV 


512K 


n/a 


0 


0 


51 2K 


n/a 


Macintosh llvx 


OK 


256K, 51 2K 


2 


100ns 


51 2K 


2 X 256K 


Performa 600 










1 MB 


2x512K 


Centris 610 


512K 


256K 


2 


80ns 


512K 


n/a 


Quadra 610 










1 MB 


2 X 256K 


Centris 650 


512K 


256K 


2 


80ns 


512K 


n/a 


Quadra 650 










1 MB 


2 X 256K 


Centris 660AV 
Quadra 660AV 


1 MB 


n/a 


0 


n/a 


1 MB 


n/a 


Quadra 700' 


512K 


256K, 512K' 


6 


80ns 


512K 


n/a 












1 MB 


2x256K or512K 












2 MB 


6x256K or512K 


Quadra 800 


512K 


256K 


2 


80ns 


512K 


n/a 












1 MB 


2 X 256K 


Quadra 840AV 


1 MB 


256K 


4 


80ns 


1 MB 


n/a 












2 MB 


4 X 256K 


Quadra 900, 950* 


1 MB 


256K, 51 2K' 


4 


80ns 


1 MB 


n/a 












2 MB 


4x256K or512K 


Macintosh Duo Dock 51 2K 


512K 


1 


100ns 


512K 


n/a 












1 MB 


1 X 512K 



'You may use S12K VRAM SIMMs, hut the CPU will only recognize them us 256K SIMMs. 
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Modular Macs that use DRAM-based video 

Macintosh llci 

Macintosh llsi 



NuBus Macs with no VRAM on-board 

Macintosh SE/30 

Macintosh II 

Macintosh llx 

Macintosh Ilex 

Macintosh llfx 



Compact Macs that use DRAM-based video 

Macintosh Plus 

Macintosh SE 

Macintosh Classic 

Performa 200 

Macintosh Classic II 
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Table 22.4 Macintosh NuBus Video Cards 



Macintosh 
Video Card 


On-board 

(Soldered) 

VRAM 

Slots 


VRAM 

SIMM # of 

Sizes SIMM 


Min 

VRAM 

Speed 


VRAM 

Config- 

uration 


Added 
VRAM# of 
SIMMs X 
Size 


8«24 GC 
Display Card 


2 MB 


Cannot be upgraded 








8*24 Display Card 


1 MB 


Cannot be upgraded 








4*8 Display Card 


512K 


256K 2 


100ns 


512K 
1 MB 


n/a 

2 X 256K 


Mac II Video Card 


256K 


256K 8 


150ns 


256K 
51 2K 


n/a 

8 X 256K 


Mac II HiRes 
Video Card 


256K 


256K 8 


150ns 


256K 

512K 


n/a 

8 X 256K 


Mac II Ext HiRes 
Video Card 


512K 


Cannot be upgraded 








Mac II Mono 
Video Card 


n/a 


Cannot be upgraded 








2-Page Mono 
Video Card 


256K 


256K 8 


150ns 


256K 

512K 


n/a 

8 X 256K 


Mac II Portrait 
Video Card 


256K 


256K 8 

512K 8 


150ns 


256K 
51 2K 


n/a 

8 X 256K 
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Printer RAM 

Macintosh computers are not the only things that require RAM upgrades. Many printers 
also take RAM to help speed large file processing and provide extra room for downloaded 
fonts. This section treats the upgrade of some common Apple printers. Tables 22.4 and 
22.5 of laser printer RAM specifications are provided for future reference. 

Personal LaserWriter LS 

Right from the factory the Personal LaserWriter LS comes with 512K of RAM, but it can 
be upgraded to 1 MB using an optional Apple upgrade kit (see fig. 22.40). The RAM up- 
grade is comprised of four 256 x 4 DIP modules that plug into sockets on the logic 
board. To signal to the printer that the extra RAM is available, set jumper JP 801 on the 
controller board. The upgrade kit, Apple part number 334-0114, is available from Apple 
service centers. 




Fig. 22.40 

The LS has one memory upgrade to 1 MB that takes DIP RAM. 

Personal LaserWriter NT 

Using two 4 MB SIMMs, rated at 120 ns or faster, the LaserWriter NT can hold up to 8 
MB maximum (see fig. 22.41). 

Personal LaserWriter NTR 

The LaserWriter NTR can be expanded to a maximum of 4 MB using the one SIMM 
socket on-board the logic board and a 2 MB SIMM. Right from the factory the unit has a 
1 MB SIMM installed in the socket providing 3 MB of RAM. One advantage of this design 
is that it will accommodate 72-pin SIMMs rated at 80 ns or better (see fig. 22.42). 

Personal LaserWriter 320 

The Personal LaserWriter 320 has two options for memory upgrades: addition of a 2 MB 
or 6 MB card. The maximum for the printer is 8 MB, which, if purchased as part of the 
Apple upgrade kit, includes a Photograde 600 dpi upgrade option as well. 
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Fig. 22.41 

I'he NT has two SIMM sockets for its maximum 8 MB of RAM. 
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Fig. 22.42 

Note that the NTR will accept 72-pin SIMMs. 

LaserWriter lINTX 

The LaserWriter UN I X can access 12 MB of RAM maximum. Direct from the factory it 
has 2 MB installed (four 256K) using the sockets at banks 0 and 1. Unfortunately, no 6 
MB upgrade configuration is supported by the printer (see fig. 22.43). 

LaserWriter llf/g 

LaserWriters Ilf and llg are among the most expandable of printers in the line. They 
accommodate SIMMs in sizes from 256K to 1 MB and 2 MB. Direct from the factory the 
Ilf comes with 4 MB installed (usually), while the llg usually has 8 MB. Lhere are older 
versions of these printers in circulation that have 2 MB and 5 MB factory RAM setup 
respectively. Consult table 22.4 at the end of this chapter for the available memory up- 
grades. There are many possibilities. A note to the installer: Always start filling bank 0 
first (with highest value SIMMs) in the Ilf and Ilg when adding RAM (see fig. 22.44). 
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Fig. 22.43 

The NTX can address 2 MB and 12 MB of RAM but an intermediate value of 6 MB is illegal. 




Fig. 22.44 

Start the RAM upgrade for the Ilf and Ilg in bank 0 first. 

LaserWriter Select 300 

The LaserWriter Select 300 can be upgraded to 4.5 MB of RAM by the addition of a 4 MB 
SIMM (see fig. 22.45). An intermediate upgrade to 1.5 MB is possible with a 1 MB SIMM. 
The logic board has 512K hard-soldered on-board. 

LaserWriter Select 310 

The LaserWriter Select 310 can be expanded to a maximum of 5.5 MB by the addition of 
a 4 MB SIMM (see fig. 22.46). On-board RAM is 1.5 MB, hard-soldered. 

LaserWriter Select 360 

The LaserWriter Select 360 can access a maximum of 16 MB of RAM. Using the 3 MB on- 
board the unit, the 360 can be upgraded with a 4 MB 72-pin (80 ns) SIMM. The addition 
of a 16 MB SIMM in the 360's socket boosts the addressable RAM to 16 MB even though 
the physical RAM is greater. Once the 16 MB SIMM is in place, the 3 MB on-board is not 
accessed by the system (see fig. 22.47). 
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Fig. 22.45 

A 4.5 MB and 1.5 MB upgrade is available for the LaserWriter Select 320. 




Fig. 22.46 

The LaserWriter Select 310 can use a 4 MB SIMM to increase RAM to 5.5 MB. 

LaserWriter Pro 600/630 

The LaserWriter Pro 600 and 630 use the "industry standard" SIMMs (72-pin, 80ns) in 
their memory systems. Sizes of 4 MB, 8 MB, and 16 MB are acceptable. Direct from the 
factory the 600 and 630 have 8 MB installed, although there are early units v^dth 4 MB. 
A variety of RAM upgrades are possible. 

The 600 and 630 support 8 MB, 16 MB, 20 MB, and 32 MB setups. There are two 72-pin 
SIMM banks with one socket per bank (see fig. 22.48). 
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Fig. 22.47 

The 360's RAM socket can be used to upgrade the unit to 16 MB. If a 16 MB SIMM is used, the 
system disregards the 3 MB of on-board RAM. 




Fig. 22.48 

I^serWriter Pro 600 and 630 printers use standard 72-pin SIMMs. 

LaserWriter Pro 810 

The LaserWriter Pro 810 can accept up to 32 MB of RAM, but only Apple-provided RAM 
cards can be used. There are 8 MB of RAM on the logic board and upgrades are added to 
the three memory banks in values of 4 MB and 8 MB. As per Apple specifications, the 
memory configurations shown in the following mini-table are possible. 
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Total 


Logic 


Bank 1 


Bank 2 


Bank 3 


Memory 


Board 


Memory 


Memory 


Memory 


8 MB 


8 MB 


0 MB 


0 MB 


0 MB 


12 MB 


8 MB 


4 MB 


0 MB 


0 MB 


16 MB 


8 MB 


4 MB 


4 MB 


0 MB 


20 MB 


8 MB 


4 MB 


4 MB 


4 MB 


24 MB 


8 MB 


8 MB 


4 MB 


4 MB 


28 MB 


8 MB 


8 MB 


8 MB 


4 MB 


32 MB 


8 MB 


8 MB 


8 MB 


8 MB 



Note 



When upgrading the RAM in a LaserWriter Pro 81 0, fill the low numbered banks first. The order of 
the 4 MB or 8 MB memory card is unimportant provided the lower banks are filled first. 



IV 



The printer driver will have to be brought up-to-date after a RAM upgrade to a laser 
printer. Under LaserWriter driver 8 or higher, open the Chooser and select the Setup 
button for the printer. Select Autosetup or Configure to refresh the printer's settings. 
Check the new RAM amount by viewing the Printer Info. 

LaserWriter Pro Memory Upgrade Notes 

A few notes on the upgrade of the LaserWriter Pro series may be useful. First, always fill 
the low-numbered bank(s) before the higher numbered bank(s). If there are two sizes of 
SIMMs in the upgrade, put the the bigger SIMMs in the low-numbered bank (bank 1). 
Although the LaserWriter Pro printers can use 4 MB, 8 MB, and 16 MB SIMMs, there may 
be problems if one of the SIMMs is double-sided. If a double-sided SIMM is used, it is 
treated as two SIMMs by the controller. The LaserWriter Pro can address only two banks 
of memory. Thus, the second socket is unusable, in this case, and is usually left empty. 

Because Apple makes LaserWriter Pro printers with both single- and double-sided 8 MB 
SIMMs in them, the 8 MB SIMM must be removed when the system is upgraded. 
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Table 22.5 Quick Reference Chart Apple LaserWriter Configurations 


LaserWriter 

Model 


ROM 


RAM 


Processor/Speed 


Page 

Description 


LaserWriter 


0.5 MB 


1.5 MB 


68000/ 1 2 MBHz 


PostScript / 
Diablo 630 


LaserWriter Plus 


1 MB 


1.5 MB 


68000/ 12 MBHz 


PostScript / 
Diablo 630 


LaserWriter II SC 


16K 


1 MB 


68000/ 7.45 MBHz 


QuickDraw 


LaserWriter lINT 


1 MB 


2 MB 


68000/ 11.16 MBHz 


PostScript 
Diablo 630 


LaserWriter UNIX 


1 MB 


2-12 MB 


68020/ 16.67 MBHz 


PostScript/ 
Diablo 630 










HP-LaserJet 


Personal Laser- 
Writer SC 


16K 


1 MB 


68000/ 7.275 MBHz 


QuickDraw 


Personal Laser- 
Writer NT 


1.25 MB 


2-8 MB’ 


68000/12 MBHz 


PostScript / 
Diablo 630 
HP LaserJet 


Personal Laser- 
Writer NTR 


2 MB 


3-4 


AMD29005 
RISC/16 MBHz 


PostScript 
HP LaserJet 


Personal Laser- 
Writer LS 


none 


512K- 
1 MB’ 


Uses Macs 
Processor 


QuickDraw 


Personal Laser- 
Writer 300 


none 


512K 


Uses Macs 
Processor 


QuickDraw 


LaserWriter Ilf 


2 MB 


2- 

32 MB« 


68030/20 MBHz 


PostScript 
Level ir 
HP LaserJet IIP 










(PCL4+) 


LaserWriter llg 


2 MB 


5- 

32 MB^'6 


68030/25 MBHz 


PostScript 
Level ir 
HP LaserJet IIP 










(PCL4+) 


LaserWriter Pro 600 


2 MB 


8 to 

32 MB’<> 


68030/25 MBHz 


PostScript 
Level 2/’’ 

HP LaserJet IIP 










(PCL4+) 
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Pages 
Per Min 


Communicatio 

Interfaces 


Cassette 

Capacity 


Minimum 
Engine Life 


8 


LocalTalk/ 

RS-232C 


1 00 pgs 


300,000 pgs 


8 


LocalTalk/ 

RS-232C 


1 00 pgs 


300,000 pgs 


8 


SCSI, ADB 


200 pgs 


300,000 pgs 


8 


LocalTalk 
RS-232/422 
serial ADB 
(Accessory Port) 


200 pgs 


300,000 pgs 


8 


LocalTalk 
RS-232/422 
serial ADB 
(Accessory Port) 
SCSI-Ext (Hard 
Disks) 


200 pgs 


300,000 pgs 


4 


SCSI 


250 pgs 


150,000 pgs 


4 


LocalTalk 
RS-232/ RS- 
422 serial 


250 pgs 


1 50,000 pgs 


4 


LocalTalk 
RS-232/ RS- 
422 serial 


4 


1 50,000 pgs 


4 


RS-422 serial 


4 


1 50,000 pgs 


4 


RS-422 serial 


1 00 pgs 


100,000 pgs 


8 


LocalTalk^ 


200 pgs 


300,000 pgs 




RS-232/422 

serial 

ADB (Acces- 
sory Port) 
SCSI - Ext 
Hard Disks 






8 


LocalTalk / 
EtherNet * 
RS-232/422 
serial 

ADB (Acces- 
sory Port) 
SCSI - Ext 
Hard Disks 


200 pgs 


300,000 pgs 


8 


LocalTalk*^ 


250 pgs 


450,000 pgs 




RS-232 / RS- 
422 serial 
Centronics 
Parallel 







(continues) 
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Table 22.5 Continued 

4 








LaserWriter 








Page 


Model 


ROM 


RAM 


Processor/Speed 


Description 


LaserWriter Pro 630 


2 MB 


8 to 

32 MB'® 


68030/25 MBHz 


PostScript 
Level 2/" 

HP Laserjet IIP 

(PCL4+) 



LaserWriter 
Select 300' ‘ 


none 


.5 to 
4.5 MB’’ 


none 


QuickDraw 


LaserWriter 
Select 310 


2 MB 


1.5 to 

5.5 MB” 


AMD Am29205 RISC 


PostScript 
Level 1 


LaserWriter 


4 MB 


7 to 


AMD 29200/ 


PostScript 


Select 360 




16MB'‘ 


15 MBHz 


Level 2/'® 

HP Laserjet III 

(PCL 5) 


LaserWriter Pro 81 0 


3 MB 


8 to 
32 MB^' 


Weitek 8200 


PostScript 

Level 

HP Laserjet IIP 
(PCL4+) 



'The Personal LaserWriter NT R/\\t can he upgraded from 2 to 8 MB. The PLW NT has 2 SIMM sockets 
that accept 1 or 4 MB 80ns, 30-pin niemor}' SIMMs. 



‘The Personal LaserWriter NTR can he upgraded from 3 to 4 MB hy removing the existing 1 MB 
SIMM and replacing it with a 2 MB 80ns, 72-pin SIMM. 

'The LaserWriter LS comes with SI2K ofIV\M and is upgradable to 1 MB using a total of 4- 256K x 4, 

1 20ns DRAM chips. (Not availahle from Apple.) 

"'The LaserWriter LS has an optional paper feeder that uses the std. Personal LaserWriter paper/envelope 
cassette (250 sheets maximum). 

^The LaserWriter Ilf atul llg use 30-pin, 80ns memory^ SIMMs of2S6K, I and 4 MB. 

^'The LaserWriter llfand Ilg must he upgraded to at least 8 MB of RAM to print PhotoGrade images on full 
legal size paper. 

'The LaserWriter Ilf can have simultaneous connections to LocalTalk, RS-232, and RS-422. 

^The LaserWriter Ilg can have simultaneous connections to EtherNet, LocalTalk, RS-232, and RS-422. 
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Pages 
Per Min 


Communicatio 

Interfaces 


Cassette 

Capacity 


Minimum 
Engine Life 


8 


LocalTalk / 
EtherNet'^ 
RS-232/RS- 
422 serial 
Centronics 
Parallel 
SCSI - Int or 
Ext Hard 
Disks 


250 pgs 


450,000 pgs 


5 


RS-422 serial 


250 pgs 


1 50,000 pgs 


5 


RS-422 serial 

Centronics 

Parallel 


250 pgs 


1 50,000 pgs 


10 


LocalTalk'9 

RS-232/RS- 
422 serial 
Centronics 
Parallel 
Group 3 Fax 
(optional)^® 


250 pgs 


300,000 pgs 


20 


LocalTalk^^ 


250 pgs"^ 


600,000 pgs 



RS-232/RS- 
422 serial 
Twisted Pair 
EtherNet^'* 
Thin Wire 
EtherNet^"* 
External SCSI 
Croup 3 Fax 
(optional)^® 



'-The LaserWriter llfami 11^ use rinePhnt. PhotoUrade, which requires 5 MB of uienwry, ^ives up to 65 ^ray 
levels. 

*‘T/k’ LaserWriter Pro 600 and 630 use industry standard 72-pin 80ns niemor}' SIMMs of 4, 8, and 16 MB. 

^^The LaserWriter Pro 600 and 630 are 600 DPI printers and have FinePrint and PhotoGrade (with 91 ^ray 
lex'els). You cannot use PhotoGrade at 600 DPI. 

^^The LaserWriter Pro 600 can have simultaneous connections to LocalTalk and RS-232/RS-422 serial and 
Centronics parallel ports. 

^^The LaserWriter Pro 630 can have simultaneous connections to EtherTalk, LocalTalk, RS-232/RS-422 
serial and Centronics parallel ports. 

^^The LaserWriter Select 300 uses 30-pin 80ns memory SIMMs of I or 4 MB; the LaserWriter Select 310 
uses 72-pin 1 00ns memor}^ SIMMs ofl or 4 MB. 

'^The LaserWriter Select 300 uses FinePrint. PhotoGrade, with 91 levels of gray, is available with a 4 MB 
memory upgrade. 
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^^'The LaserWriter Select 360 is upgraded with a 72-pin, 80ns 16 MB (4-Mhit x 32-bit) SIMM with 2K Row 
refresh (11-bit x 1 1-bit). 

''The LaserWriter Select 360 can only have a total of 16 MB of memory. If upgraded to 16 MB, it does not 
use the built-in memor}\ 

'*'The LaserWriter Select 360 prints at 300 or 600 DPI. It uses FinePrint only at 300 DPI. 

'"^The LaserWriter Select 360 can have simultaneous connections to LocalTalk and RS-232/RS-422 serial 
and Centronics parallel ports. 

-'The LaserWriter Pro 810 and the LaserWriter Select 360 can accommodate an optional Group 3 fax send/ 
receive card. 

^'The LaserWriter Pro 810 uses custom memor}' modules of 4 and 8 MB. 

-The LaserWriter Pro 810 prints at 300 and 400 DPI native engine resolution. It has controller technology 
that allows you to use software to select 600 and 800 DPI. 

^The LaserWriter Pro 810 can have simultaneous connections to LocalTalk, EtherNet, and RS-232/RS-422 
serial ports. 

^The LaserWriter Pro 810 only has one slot for EtherNet interface cards and can only accommodate one 
type of EtherNet at a time. 

^The LaserWriter Pro 810 can accommodate three 250-page paper cassettes. 



Table 22.6 Apple LaserWriter Memory Configurations 



LaserWriter 

Modei 



LaserWriter 

lINTX 



LaserWriter 

Ilf 



RAM 

Config 



RAM Amount 



2 MB 


Bank 0: 


Bank 1 ; 


Bank 2: 




4 X 256K 


4 X 256K 


Empty 


3 MB 


Bank 0: 


Bank 1 : 


Bank 2: 




4 X 256K 


4 X 256K 


4 X 256K 


4 MB 


Bank 0: 


Bank 1 : 


Bank 2: 




4x 1 MB 


Empty 


Empty 


5 MB 


Bank 0: 


Bank 1 : 


Bank 2: 




4x 1 MB 


4 X 256K 


Empty 


8 MB 


Bank 0: 


Bank 1 : 


Bank 2: 




4x 1 MB 


4x 1 MB 


Empty 


9 MB 


Bank 0; 


Bank 1 : 


Bank 2: 




4x 1 MB 


4 X 1 MB 


4 X 256K 


12 MB 


Bank 0: 


Bank 1 : 


Bank 2: 




4x 1 MB 


4 X 1 MB 


4 X 1 MB 



2 MB 

4 MB 

5 MB 
8 MB 
16 MB 



Bank 0: 

4 X 256K 
Bank 0: 
4x 1 MB 
Bank 0: 
4x 1 MB 
Bank 0: 
4x 1 MB 
Bank 0: 
4x4 MB 
Bank 0: 
4x4 MB 



Bank 1 : 

4 X 256K 
Bank 1 : 
Empty 
Bank 1 : 

4 X 256K 
Bank 1 : 
4x 1 MB 
Bank 1 : 
Empty 
Bank 1 : 

4 X 256K 



17 MB 
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LaserWriter 


RAM 


RAM Amount 




Model 


Config 










20 MB 


Bank 0: 


Bank 1 ; 








4x4 MB 


4 X 1 MB 






32 MB 


Bank 0: 


Bank 1: 








4 x4 MB 


4 x4 MB 




LaserWriter 


5 MB 


Bank 0: 


Bank 1 : 




Mg 




4 X 1 MB 


4 X 256K 




8 MB 


Bank 0: 


Bank 1 : 








4 X 1 MB 


4 X 1 MB 






16 MB 


Bank 0: 


Bank 1 : 








4 X 4 MB 


Empty 






17 MB 


Bank 0: 


Bank 1 : 








4x4 MB 


4 X 256K 






20 MB 


Bank 0: 


Bank 1 : 








4x4 MB 


4 X 1 MB 






32 MB 


Bank 0: 


Bank 1 : 








4 x4 MB 


4 x4 MB 




LaserWriter 


8 MB 


Bank 0: 


Bank 1 : 




Pro 600 




1 x4 MB 


1 x4 MB 






or 


Bank 0: 


Bank 1 : 








1 x8MB 


Empty 






16 MB 


Bank 0: 


Bank 1: 








1 X 16 MB 


Empty 






20 MB 


Bank 0: 


Bank 1: 








1 X 16 MB 


1 x4 MB 






32 MB 


Bank 0: 


Bank 1: 








1 X 16 MB 


1 X 16 MB 




LaserWriter 


8 MB 


Bank 0: 


Bank 1 : 




Pro 630 




1 x4 MB 


1 x4 MB 






or 


Bank 0: 


Bank 1 : 








1 x8 MB 


Empty 






16 MB 


Bank 0: 


Bank 1 : 








1 X 16MB 


Empty 






20 MB 


Bank 0: 


Bank 1 : 








1 X 16MB 


1 x4 MB 






32 MB 


Bank 0: 


Bank 1 : 








1 X 16 MB 


1 X 16 MB 




LaserWriter 


.5 MB 


Built-In 






Select 300 


1.5 MB 


1 X 1 MB 








4.5 MB 


1 x4 MB 






LaserWriter 


1.5 MB 


Built-in 






Select 310 


2.5 MB 


1 X 1 MB 








5.5 MB 


1 x4 MB 






LaserWriter 


7 MB 


Built-in: 


Bank 0: 








3 MB' 


1 x4 MB 




Select 360 


16 MB 


Built-In: 


Bank 0: 








3 MB 


16 MB 




LaserWriter 


8 MB 


Bank 1 : 


Bank 2: 


Bank 3: 


Pro 810 




Empty 


Empty 


Empty 




12 MB 


Bank 1 : 


Bank 2: 


Bank 3: 






4 MB 


Empty 


Empty 




16 MB 


Bank 1 : 


Bank 2: 


Bank 3: 






8 MB 


Empty 


Empty 



(continues) 
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Table 22.6 Continued 


LaserWriter 

Model 


RAM 

Config 


RAM Amount 






or 


Bank 1: 


Bank 2: 


Bank 3: 






4 MB 


4 MB 


Empty 




20 MB 


Bank 1: 


Bank 2: 


Bank 3: 






8 MB 


4 MB 


Empty 




or 


Bank 1: 


Bank 2: 


Bank 3: 






4 MB 


4 MB 


4 MB 




24 MB 


Bank 1 : 


Bank 2: 


Bank 3: 






8 MB 


8 MB 


Empty 




or 


Bank 1 : 


Bank 2: 


Bank 3: 






8 MB 


4 MB 


4 MB 




28 MB 


Bank 1: 


Bank 2: 


Bank 3: 






8 MB 


8 MB 


4 MB 




32 MB 


Bank 1 : 


Bank 2: 


Bank 3: 






8 MB 


8 MB 


8 MB 



'The LaserWriter Select 't60 can only have a total of 16 MB of meniory. If upgraded to 16 MB, it does not 
use the built-in menwr}\ 



Summary 

Most likely the first upgrade any Macintosh owner will undertake is to increase the R,AM 
in the system. This chapter addresses the procedures for upgrading RAM in all its mani- 
festations in the Macintosh, lists the specifications for the SIMM modules, and offers 
several tables and figures to the guide the user through the upgrade combinations and 
configurations for current Macintosh computers. 

In order to assess the need for more RAM, it is recommended that the reader consult 
chapter 21, “Measuring Performance,"' chapter 24, “Video Upgrades," and chapter 12, 
“Multimedia Equipment." 

In addition to system RAM, a table of VRAM setups and specifications are given in table 
22.3. This RAM upgrade is the second most popular memory upgrade today given the 
demands of graphics, Photo CD, multimedia and 24-bit images on Macintosh display 
systems. 

Finally the memory upgrades for Apple laser printers are discussed. These peripherals are 
often in need of memory^ upgrades to boost processing of complex pages, images, and 
fonts. Several figures and tables (tables 22.4 and 22.5) are presented in the chapter to 
help the user sort out the complexities of laser printer RAM upgrades and possible con- 
figurations. Guidelines and notes on upgrades are given as needed for particular printers 
and models. 




IV 



Chapter 23 

PowerPC Upgrades 

by Jack McShea 



This chapter addresses the upgrade paths to PowerPC-based systems for owners and users 
of the older 0 x 0-based systems. We will address the various upgrade options available to 
the user along with the benefits and difficulties associated with each approach. 

Apple is actively pursuing owners of traditional Macintosh systems who qualify for 
PowerPC (PPC) upgrades to make the transition to the new architecture. Along with the 
new Power Macintosh models, a number of upgrade kits and upgrade cards are available 
to Mac owners that allow them to upgrade their systems to full PPC status, or to greatly 
enhance performance for a fraction of the cost of a new Power Macintosh. In addition to 
the Apple offerings, there are third party options too that have to be considered as inex- 
pensive routes to PPC computing. 

Understanding Upgrade Options 

The upgrade comes in two approaches: a full logic board upgrade that completely trans- 
forms the older Macintosh to a new PPC model, or a user-installed PPC upgrade card that 
plugs into the Mac's logic board and offers accelerated performance at a fraction of the 
price of a full upgrade (or new machine). 

At the top of the heap are the full logic board upgrades for owners of the Macintosh llvx, 
llvi, Performa 600, Quadra (or Centris) 610, Quadra (or Centris) 650, Quadra (or Centris) 
660AV, and Quadras 800 and 840AV. Depending on where the model places in the prod- 
uct line up, a different upgrade to a Power Macintosh is provided, fable 23.2 is a listing 
of commonly available upgrades with designated Macs and their upgrades. 

The three tables below (table 23.1, table 23.2, table 23.3) include general operating speci- 
fications on the PPC 601 chip. Apple-supplied upgrade options both in terms of full- 
blown logic board kits and upgrade cards, and general clock speed information on the 
Apple Upgrade Card compared to the present 040-based systems. 
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Table 23.1 Power Macintosh Upgrade Specifications 


Microprocessor 


PowerPC 601 

Integrated floating-point processor 
Integrated 32K cache 

Runs at twice the clock speed of host Macintosh 


Cache 


1 MB on-board level 2 cache 




Installation 


User installed in the Motorola 68040 processor-direct slot 


ROM 


Includes 4 MB Power Macintosh ROM 




Operating 

environment 


Temperatures: 50 to 1 31 degrees F 
(10 to 55 degrees C) 

Relative humidity: 5 to 95 percent 
noncondensing 

Maximum altitude: 10,000 feet 
(3048 meters) 






Table 23.2 Macintosh Upgrade Compatibility 


Macintosh Model 


6100/60 7100/66 8100/80 Upgrade 

6100/60AV 7100/66AV 8100/80AV Card 


Quadra 900, 950 




• 


Quadra 840AV 


• 




Quadra 800 


• 


• 


Quadra 700 




• 


Quadra/Centris 660AV 


• 




Quadra/Centris 650 


• 


• 


Quadra/Centris 610 


• 


• 


Mac llvx, vi, P600 


• 






Table 23.3 Power Macintosh Upgrade Card Specifications 


Macintosh 


Motorola 

68040 Speed (MHz) 


Upgrade Card 
Speed (MHz) 


Quadra 950 


33 


66 


Quadra 900 


25 


50 


Quadra 800 


33 


66 


Quadra 700 


25 


50 


Quadra 650 


33 


66 


Quadra 610 


25 


50 


Centris 610 


20 


40 
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Logic Board Upgrades 

Any Mac that undergoes the complete logic board upgrade is identical to its correspond- 
ing Power Macintosh. As shown in table 23.2, a Quadra 610 converts to a 6100/60; a 
Quadra 650 converts to a 7100/66; and a Quadra 800 converts to a Power Macintosh 
8100/80. AV options are also available. 

Keep in mind that RAM purchases are necessary for some owners of convertible 
Macintoshes. Owners of the Macintosh IIvx, for instance, have to consider this in 
their upgrade decision. The Power Macintoshes use 72-pin SIMMs. 

The Power Macs use the 72-pin SIMMs, which are now common in Centris and Quadra 
Macintoshes. Owners of Macintoshes that use the older 30-pin SIMMs need to buy addi- 
tional RAM for their Power Macs if they currently run systems with a lot of memory. 

The Power Macintosh uses 32-bit, 72-pin, SIMMs in pairs also. See the chapter 22, "RAM: 
The First Thing to Add," for further information on Power Macintosh memory upgrades. 

Peripherals and NuBus cards should work with the new system without a hitch (although 
some ROMs on video cards have needed updates from their manufacturers for the new 
systems). Users of the 6100/60 require an adapter for 7-inch NuBus cards. 

Retail pricing of the upgrade kits is currently set by Apple at $999 for the 6100/60 logic 
board upgrade kit; $1499 for the 7100/66 kit; and $1899 for the upgrade to the Power 
Macintosh 8100/80. Street prices vary on these kits. Upgrades for the AV versions cost 
an additional $100 to $400, depending on the model chosen. 
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The PPC Upgrade Card 

For Mac users who do not qualify for an official PPC conversion, or who do not want to 
take advantage of a logic board upgrade, a PPC upgrade card is available. Owners of older 
Macs such as the Quadras 700 and 900 can take adv^antage of this upgrade to enhance 
their systems. It appears that every owner of an 040-based Macintosh will have some 
upgrade option to Pow^erPC from Apple. 

The PPC Upgrade Card is a PDS-based plug-in, and works in nearly every Mac in the 
Quadra and Centris lines that has a standard PDS slot. It has no SIMM socket for its 
own RAM, however. 

In contrast to the full-blown Power Macintosh upgrade kits, the Power Macintosh 
Upgrade Card is not a full logic board replacement. The card option is similar to an accel- 
erator card upgrade. See chapter 25, "Adding Accelerator Cards," and the references to 
DayStar's Power Pro card later in this chapter. 

The Power Macintosh Upgrade Card adds a PowerPC 601 chip that runs at twice the 
clock speed of the host system to the Macintosh (see fig. 23.1). Actual performance 
gained from the upgrade depends largely on the software and tasks run on the system, 
but estimates are in the 200 to 300 percent range for actual systems. The retail price of 
the upgrade card is about $700. 
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Fig. 23.1 

Power Mac Upgrade Card. 

Benchmark data for standard and converted Macs is given below. Note that the speed 
increase gained by running native applications depends largely on the model of 
Macintosh tested. 

The data presented in table 23.4 is derived from MacBench 1.1 results from Ziff-Davis 
Benchmark Operations. According to the MacBench scoring conventions, the LC III 
receives a score of 10 on all tests and is the default reference Macintosh for comparisons. 
Table 23.4 has data for Macintosh Quadra and Power Macintosh models. Table 23.5 pre- 
sents data for the PowerPC Upgrade Card only. 



Table 23.4 Performance Ratings for Common Macs and Their Power 
Macintosh Counterparts 



Macintosh 


Disk 

Perf. 


Processor 


Floating 

Pt. 


Video 


Overall 

PR 


Classic 


2.51 


0.75 


0.58 


1.06 


0.94 


Macintosh 
llvx, vi 


10.24 


7.37 


151.01 


9.08 


9.30 


Performa 600 


10.69 


6.34 


7.05 


7.91 


7.47 


Quadra 610 
Centris 610 


18.42 


31.55 


307.44 


18.47 


24.94 


Quadra 650 
Centris 650 


18.25 


41.7 


406.55 


23.18 


29.64 


Quadra 660AV 
Centris 660AV 


16.05 


31.79 


307.61 


22.14 


25.69 


Quadra 700 


11.04 


30.04 


305.28 


23.17 


22.37 


Quadra 800 


19.07 


42.81 


410.67 


24.83 


31.10 
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Macintosh 


Disk 

Perf. 


Processor 


Floating 

Pt. 


Video 


Overall 

PR 


Quadra 840AV 


19.16 


49.06 


476.45 


30.21 


34.80 


Quadra 900 
Quadra 950 


16.62 


40.73 


399 


27.23 


30.19 


Power Mac 
6100/60 


19.44 


112.62 


3219.34 


25.44 


38.97 


Power Mac 
6100AV/60 


19.74 


180.15 


3395.93 


30.02 


44.69 


Power Mac 
7100/66 


20.71 


166.05 


4184.89 


34.11 


47.88 


Power Mac 
7100AV/66 


20.73 


166.43 


4156.23 


19.78 


36.71 


Power Mac 
8100/80 


23.11 


234.08 


4470.74 


36.54 


53.78 




1 Table 23.5 Performance Rating of PowerPC Upgrade Cards 


Macintosh 


Processor 


Floating 

Pt. 


Video 

Perf. 


Disk 

Perf. 


Overall 

PR 


Power Mac 
8100/80 


240 


4525 


36 


22 


52.32 


Power Mac 
7100/66 L2 


200 


4330 


35 


20 


48.56 


Power Mac 
7100/66 


165 


4180 


33 


19 


45.32 


Power Mac 
6100/60 L2 


175 


3435 


30 


17 


41.53 


Power Mac 
6100/60 


120 


3220 


25 


16 


35.89 


Quadra 950+ 
Upgrade Card 


165 


2000 


17 


21 


33.73 


Quadra 700+ 
Upgrade Card 


125 


400 


22 


15 


32.87 


Quadra 950 


40 


310 


24 


22 


31.33 


Quadra 700 


30 


140 


23 


15 


24.74 



Upgrade Card Limitations 

What does a new Mac or logic board upgrade have over the Upgrade Card? First, remem- 
ber that the Upgrade Card from Apple cannot be installed in every Macintosh. For this 
reason, some new^ users are driven to new Macs. 

Second, a full logic board upgrade adds extra features other than just speed. Features 
such as extra monitor support and 16-bit sound might be important to some buyers. 
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Finally, the performance of the Upgrade Card is limited because it relies on the old logic 
board and bus of the host Macintosh. Apple has attempted to minimize this effect by 
including 1 MB of secondary RAM cache on the Upgrade Card, but the design of the 
logic board on a full-fledged Power Macintosh is better optimized for performance and 
yields better results than an accelerated Macintosh with a 601 chip. 

Apple's PowerPC Upgrade Card does not have an expansion slot of its own on-board. 
Once installed, it apparently blocks the NuBus slot in the host Mac. Centris and Quadra 
610 owners have to completely relinquish their slot in the installation of the Upgrade 
Card. 

Because the general effectiveness and simplicity of the upgrade card appeals to owners of 
older Macs, accelerator-maker DayStar Digital has licensed technology from Apple for its 
own PPC upgrade cards. Two PDS cards are planned from DayStar: one that runs at 66 
MHz and another that runs at 80 MHz. Estimated prices are $1200 to $1700 for the 
upgrades. 

As an inveterate builder of accelerator cards, DayStar is well aware of the shortcomings of 
the Apple designs and has attempted to engineer a higher performance system in their 
PowerPro cards. For instance, the DayStar cards run at a fixed clock speed regardless of 
which Mac is hosting them (in contrast to the clock-doubled cards). This gives Quadra 
610 owners the option of running an 80 MHz system, in contrast to the Upgrade Card 
that only doubles the clock to 50 MHz. 

The DayStar cards host their own SIMM sockets on the accelerator card, so that fast ac- 
cess to RAM is permitted by the 601 without having to go back to the main logic board. 
Currently, four 72-pin sockets are planned for the PowerPro 601 cards, yielding a maxi- 
mum of 128 MB of RAM with the DayStar system. The PowerPro 601 will also have a slot 
for extra RAM cache. 

The ideal candidates for the DayStar card are specialized users who need to run 040- 
emulated software and native code software side by side in their workstations. The 040 
code is expected to run without a performance degradation typical in the currently emu- 
lated systems. 

Other PowerPC Upgrade Issues 

Unfortunately, the upgrade to PowerPC may not be complete with just RAM and 
upgrade cards. There are some other important details in the upgrade that must be 
addressed before proceeding with the conversion to PowerPC. 

Upgrading a Macintosh to a new PowerPC model requires a major overhaul of the sys- 
tem. Go into the process with both eyes wide open, keeping in mind that the upgrade 
involves hardware, software, and video card firmware upgrades in most cases. Keep track 
of how much RAM is required in the upgrade, modifications and updates to device driv- 
ers, system software changes, and general upgrade problems and costs associated with 
switching over to native code software. Without maximizing the system all the way 
around, the Macintosh will not perform reliably at its top speed. 



Upgrade Recommendations 



549 



Before proceeding with the upgrade, read chapter 21, '"Measuring Performance." It's a 
good idea to develop a special group of tests that profiles the kinds of software and tasks 
the user expects to perform on the Macintosh. Use the data provided in this and other 
related chapters of the book to assess the benefits of the upgrade. Run the custom tests 
along with standard ones to get an idea of which upgrade is appropriate for the user. If 
raw processor power is the main driver in the decision, maybe one of the upgrade cards 
is right for you. If the extra features in a new Power Macintosh are important, perhaps 
the logic board upgrade is the solution for you. 



Hard-Drive Issues 

One of the most notable changes in the new system concerns the SCSI system and driv- 
ers. The new ROMs from Apple include a revised SCSI Manager, version 4.3, that requires 
a new driver for top performance. Without this driver upgrade in a converted system, 
expect slow-downs in disk performance. Presently, most of the major drive manufactur- 
ers have upgraded their drivers. For more information on drivers and current versions, 
consult chapter 8, "Hard Disks." If one of the upgraded commercial hard disk drivers is 
not available, use the Apple HD SC Setup version 7.3 or later to update your drivers on 
Apple-supplied hard drives. For other drives, a commercial formatter is required. 

Video-Card Issues 

High-end users of accelerated video cards are finding problems in switching over the old 
cards to the new Power Macs. Many cards require a ROM upgrade to be compatible with 
the Power Macintosh system. In most cases, this upgrade is free (or at least inexpensive) 
and comes directly from the card's manufacturer. 

If the card's ROM is out of date with the Power Mac, performance slows appreciably 
(perhaps 20 percent of the original speed). Use one of the benchmark programs discussed 
in this book to measure the video performance of the card in both the old and the new 
Mac. rhis should tell you if an upgraded ROM is in order. 

Keep in mind that all video/monitor INlTs and CDEVs are also candidates for native code 
upgrades, and this affects system performance as w'ell. 
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Upgrade Recommendations 

Below are recommendations for Power Macintosh upgrades of common Mac systems. 
Use these as guidelines to your decision-making. 

Macintosh llvx/vi, Performa 600 

The Apple logic board upgrade kit is the only real choice here for vx owners considering 
the cost of conversion to the Quadra 650 or even a fast accelerator card. The conversion 
kit results in a completely new, modern Power Macintosh. The added performance and 
features of the new Power Mac should make up for the disappointments of vx owners at 
a fraction of the price of a new^ Power Macintosh. 
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Centris and Quadra 610 

Centris and Quadra 610 owners should probably opt for the logic board upgrade from 
Apple. The complete conversion to the Power Macintosh 6100/60 is only about $300 
more than the Upgrade Card price. The expanded features, better performance, and 
investment potential of the 6100 are worth the extra cost. 

Centris/Quadra 650, Quadra 800 

'Fhese owners have the broadest choice of the logic board upgrade or the upgrade cards. 
Apple's upgrade card is certainly the budget-conscious solution, especially for the 650 
owners. The decision here rests on cost versus performance versus features. Most owners 
of these Macs are probably best suited to go the logic board upgrade route. After all, the 
650 and 800 are not entry-level Macs and it is safe to assume that their owners will need 
to maintain the same positions in the product line as they had before PowerPC. 

Quadra 700, 900, and 950 

Owners of these Macs can select from either the Apple Upgrade card or the DayStar 
PowerPro 601 card. If price is no object and performance is the key feature of the up- 
grade, the DayStar card is currently the better choice. For acceptable performance at 
an attractive price, the Apple card is the best fit. 

Quadra 660AV, Quadra 840AV 

Assuming that buyers of these Macs are interested in advanced multimedia features, the 
only real choice here is to opt for the Apple logic board upgrade and try to keep pace 
with the changing standards in AV technology. If performance and compatibility with 
0x0 software is the primary consideration, the upgrade cards with accelerators are cer- 
tainly good choices. Beware of software and video card ROM compatibility issues with 
the Power Macs for the first short while. 

All Other Users 

If an upgrade is in the cards, consider selling your old Mac and buying a new one. The 
cost of the new model may be greatly decreased by rolling the proceeds of the sale into a 
purchase. Depending on the model, the upgrade to a new Mac from the sale of an old 
one may cost less than that paid by the owners of "upgradable" Macs discussed above. 

Table 24.6 shows the Apple part numbers and descriptions of the currently available 
Power Macintosh upgrade options. Also included are part numbers for the CD-ROM 
upgrades and mounting kits. 

Please consult an Authorized Apple Reseller in your area for details specific to the conver- 
sion or upgrade of your Macintosh. Remember that in most cases these upgrades are not 
do-it-yourself kits and require Apple-certified technicians to install, test, and invest the 
new warranty. 
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Table 23.6 Power Macintosh Upgrade Information: Apple Upgrades and 
Part Numbers 


Upgrade Option 


Order No. 


Notes 


Power Macintosh 
Upgrade Card 


M2843LL/A 


Includes System 1 , complete setup 
learning and reference documentation. 
All necessary hardware and installation 
instructions are included. 


Power Macintosh 


M2343LL/A 


Includes System 1 , 61 00/60 Logic 
complete setup, learning Board Upgrade 
and reference documentation. All 
necessary hardware and installation 
Instructions are included. 8 MB RAM and 
video adapter are included. 


Power Macintosh 
6100AV/60 Logic 
Board Upgrade 


M2901 LL/A 


Includes System 7, complete setup, 
learning and reference documentation. 
All necessary hardware and installation 
instructions are included. 8 MB RAM 
and S-vIdeo to composite video adapter 
are included. 


Power Macintosh 
7100/66 Logic 
Board Upgrade 


M2474LL/A 


Includes System 7, complete setup, 
learning and reference documentation. 
All instructions are included. 8 MB RAM 
and 1 MB VRAM are Included. 


Power Macintosh 
7100AV/66Logic 
Board Upgrade 


M2840LL/A 


Includes System 7, complete setup, 
learning and reference documentation. 
All necessary hardware and installation 
Instructions are included. 8 MB RAM, 2 
MB VRAM, and S-video to composite 
video adapter are included. 


Power Macintosh 
8100/80 Logic 
Board Upgrade 


M2344LL/A 


Includes System 7, complete setup, 
learning and reference documentation. 
All necessary hardware and installation 
instructions are included. 8 MB RAM 
and 2 MB VRAM are Included. 


Power Macintosh 
8100AV/80 Logic 
Board Upgrade 


M2902LL/A 


Includes System 7, complete setup, 
learning and reference documentation. 
All necessary hardware and installation 
instructions are Included. 8 MB RAM, 

2 MB VRAM, and S-video to composite 
video adapter are included. 




Internal CD-ROM 
Upgrades 


Order No. 




AppleCD 300i Plus 
internal 


M3152LL/A 




Adapter kit for 
6100/60 orAV 


M2846LL/A 




Adapter kit for 
7100/66 orAV 


M3126LL/A 




Adapter kit for 
8100/80 orAV 


M2847LL/A 
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Summary 

In this chapter, we visited the topics relating to the PowerPC upgrades of Macintosh 
computers and compared the hardware options. It is important that the user carefully 
consider the choices in the upgrade before committing to an approach. 

As we have seen, the upgrade to PPG involves the issues of new software for the PowerPC 
chip, new SCSI drivers for hard disks and possibly video card ROM upgrades. These are 
required if the exceptional performance of the system is to meet expectations. 

The reader is encouraged to consider the material in chapter 20, "Buy New or Major 
Upgrade"; chapter 21, "Measuring Performance"; chapter 22, "RAM: The First Thing 
to Add"; chapter 24, "Video Upgrades"; and chapter 25, "Adding Accelerator Cards," 
as background to his decision to upgrade to Power Macintosh. 

It is probably a foregone conclusion that the future of Apple is in the PowerPC chip, but 
the time to get into PowerPC may not be right now for you. For this reason, be aware of 
your options and the costs associated with any transition. 
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Chapter 24 

Video Upgrades 

by Jack McSIiea 



Macintosh video is a complicated matter that involves hardware and software issues as 
far down as the Macintosh ROMs and as far up as a third-party video card or monitor. 

In this chapter we will visit some of the topics surrounding how a Macintosh draws a 
picture to screen, the uses of QuickDraw, what video standards apply to Macintosh sys- 
tems, and how to adapt Macintosh systems to other (foreign) video display systems like 
the popular VGA monitors and NTSC video monitors and projection systems. 

We wdll also discuss briefly some of the common problems in Macintosh video systems 
and their fixes. Fluctuations in monitors and displays, V^R.AM problems, problems in 
adapting Macs to other display systems, and how to make routine alignment adjust- 
ments to monitors are outlined. See chapter 39, "Monitor Problems," for more informa- 
tion on troubleshooting video related and monitor problems. 

Background 

One of the major distinctions between Macintosh and other computer systems is that 
everything in Macintosh is a graphic image. Unlike PCs that may employ one display 
mode for text and another for graphics, the Mac generates only graphics to accommo- 
date text and images. 

In addition, the Macintosh uses a reserved block of memory to map information held 
there to the screen for display. Fhis bit-mapped display technique works for mono- 
chrome and color displays and relies on the contents of the screen buffer for its informa- 
tion. As the video display systems on the Mac increase in complexity, the amount of 
RAM used as a screen buffer grows. Fhe compact Macs like the Plus and SE used about 
22K of RAM to buffer screen contents. Some modern Quadras use 1 MB to 2 MB for their 
color displays (see chapter 22 and the V'RAM section in this chapter). 
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Almost everything drawn to the screen of a Macintosh is done so by the ROM routines 
known as QuickDraw. QuickDraw was developed by Apple to aid in the drawing of text, 
graphics, patterns, and colors. QuickDraw is the backbone of the Macintosh's drawing 
and printing abilities. Other parts of the Macintosh systems come into play as well. 

A good example might be the interaction of the Window Manager with the QuickDraw 
software. 

Creating the Display 

The Macintosh display has its picture painted in a manner similar to that used for other 
computers and television sets. 'I'he screen image is composed of thousands of dots ar- 
ranged over hundreds (or thousands) of parallel lines on-screen. This form of display is 
referred to as a raster display because of the way the image is painted on-screen by the 
collection of parallel horizontal scan lines. The image itself is created on-screen by an 
electron beam that energizes a phosphor coating on the video tube that glows for a time 
after being hit by the beam. The control of the video sweep (electron beam) is managed 
by the video circuitry in the Macintosh to scan the screen from the upper left of the 
display, across the screen to the right, down a pixel repeating the left to right sweep, and 
ending at the lower right corner of the display. At the end of the scan, the video circuitry 
returns the beam to the upper left corner and the process begins again to refresh or up- 
date the display. 

This scan procedure is not identical to that used in television sets. In television sets the 
even-numbered lines are draw'n first over the entire screen, and then the screen is up- 
dated with the video information for the odd-numbered lines. This method of painting 
alternate sets of screen information is referred to as interlacing the display. Displays that 
use this technique are referred to as interlaced displays. 

The speed at which this scanning takes place is referred to as the frame rate. The 
Macintosh SE and Classic have a scan rate of about 1/60 second; that is, they refresh 
the screen 60 times a second. This figure is often also referred to as the refresh rate. 

The refresh rate is variable and differs for different displays. 



Table 24.1 Scan Rates for Some Macintosh Monitors 




Vertical 


Horizontal 


Model 


(Hz) 


(KHz) 


Built-in Monitors 


Macintosh 128K 


60.15 


22.25 


Macintosh 512K 


60.15 


22.25 


Macintosh 512Ke 


60.15 


22.25 


Macintosh Plus 


60.15 


22.25 


Macintosh SE 


60.15 


22.25 


Macintosh SE/30 


60.15 


22.25 
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Model 


Verticai 

(Hz) 


Horizontal 

(KHz) 




Built-in Monitors 


Macintosh Classic 


60.15 


22.25 


Macintosh Classic II 


60.15 


22.25 


Macintosh Color Classic 


60.15 


24.48 


Macintosh LC 520 


66.70 


35.00 




Macintosh Monitors 


Apple 21 -Inch Color Display 


75.00 


68.70 


Apple Two-Page Monitor 


75.00 


68.70 


Apple 16-inch Color Display 


75.00 


50.00 


Apple Portrait Display 


75.00 


68.90 


Apple AudloVIsion 14 Display 


66.70 


35.00 


Macintosh (14-inch) Color Display 


66.70 


35.00 


Basic (14-inch) Color Monitor 


59.94 


31.50 


Performa Plus Display 


66.70 


35.00 


Performa Display 


66.70 


35.00 


1 3-Inch AppleColor High-Res 
RGB Monitor 


66.70 


35.00 


1 2-inch Apple High-Res 


66.70 


35.00 



52-bit QuickDraw 

32-Bit QuickDraw is a set of enhancements to the Color QuickDraw routines. 

Of the three basic operating modes in Color QuickDraw, the standard mode is CLUT 
(Color Look Up Fable) mode. CLUT can generate 1-, 2-, 4-, and 8-bit color values. 

This mode is commonly referred to as indirect mode. 

The other two Color QuickDraw modes use RGB values instead of look up tables. Mode 
two works with 16-bit colors; mode three handles 32-bit values. For mode two, only the 
first 15 bits are significant. In mode three, only the first 24 bits are significant, hence 
the confusion over 32-bit QuickDraw being 24-bits in reality. This mode is commonly 
referred to as direct mode. 

According to Apple, the key features of 32-Bit QuickDraw are: 

■ Support for very large frame buffers 

■ 32-bit addressing of graphics devices 

■ Support for direct devices 

■ Pixel values directly specify a color for "Direct" devices, so CLUTs are not used 

■ Up to 16 million colors per pixel 
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■ Color values contain up to 8 bits for each of the three RGB direct components, 
with: 



8 bits of padding, resulting in a maximum of 24 significant bits out of 32 
Extensions to the PICT file format 

Support for up to 32 bits per pixel (up to 24 of which are significant) 

32-bit QuickDraw's two RGB frames are encoded as 32-bit direct RGB and 16-bit 
direct RGB, 

32-bit direct RGB value frame: 

00000000 RRRRRRRR GGGGGGGG BBBBBBBB 

16-bit direct RGB value frame: 

0 RRRRR GGGGG BBBBB 

Hardware Requirements for 32-bit QuickDraw 

The benefits of 32-bit QuickDraw are somewhat dependent on the video card used in the 
Macintosh system. A direct device video card, when used in a Mac, can access color val- 
ues directly rather than having to receive a GLUT index value. 

The Macintosh operating system also allows 32-bit images to be created off-screen. Thus, 
systems that do not employ direct device techniques can still run under 32-bit Quick- 
Draw. In this way, hardw^are is not a limiting factor in the display of QuickDraw 
information. 

Software Issues 

32-bit QuickDraw and Color QuickDraw are in no ways incompatible or in conflict. 
Applications that do have problems with 32-bit QuickDraw usually fall into one or more 
of the following traps: 

■ Draw directly to the screen 

■ Fail to put values in all the necessary fields in the pixmap and new gDevice records 

■ Manually clone gDevice pixmaps 

■ Assume that a pixmap has a CLUT 



How the Macintosh Video Is Different 
Than VGA, CCA, and EGA 

The Macintosh handles are colored in differently compared to CGA (Color Graphics 
Array), VGA (Video Graphics Array), EGA (Enhanced Graphics Array), and other color 
displays. As more Macintosh users compare displays across platforms and often attempt 
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to use PC-type display on Macs, some discussion of the differences is important. Later in 
this chapter we address the wiring and adapter changes necessary to drive a PC-display 
from a Macintosh. 

CGA 

CGA (color graphic adapter, color graphics array) is the earliest standard for IBM-type 
computers. Able to display only 4 colors at a time from a palette of 16, the maximum 
resolution of the display is 640 x 200. 

PCC 

The PGC (professional graphics card) standard was the second to emerge for PCs. It can 
draw^ 256 out of 4,096 colors, and provides a screen resolution of 640 x 480. PGC died 
out wiien EGA (see the following section) emerged at a better price/performance ratio. 

EGA 

The EGA (enhanced graphics array) standard can paint 16 colors out of a total of 64, 
while handling a screen resolution of 640 x 480. EGA is a TFL-level signal. 

VGA 

VGA (video graphics array) displays color in three possible modes: two colors at 
640 X 480; 16 colors at 640 x 480; and 256 colors at 320 x 200. Total palette size for 
the 16-color and 256-color modes is 262,144 colors. 

MS-DOS Color 

The existence of all the PC video standards often requires that different video drivers be 
used for different aj^plications running on a computer. In the same fashion, five different 
PCs running five different video cards might require different drivers to be installed to 
run the same application. There is also no guarantee that monitor resolutions will be the 
same either. 

The plot thickens w'hen a card has to be relocated to another computer. The installation 
must be repeated. Standards among video card manufacturers are also rather flexible and 
can have an effect here, too. Consistency is not a hallmark of the PC hardware market- 
place. 

Macintosh Color 

Macintosh video was designed to provide more consistency, even when changing from 
monochrome display systems to 24-bit color. Video card developers do not need to adapt 
to the application because QuickDraw' serves as the liaison between the software and 
hardware. Video drivers as such are unknown in the Macintosh system. 

Geometrically all Macintosh displays are approximately 72 pixels per inch. The differ- 
ences, if there are any, are small across product lines. This provides consistency of 
display area for Macintosh. The pixel size is also very similar across various Macintosh 
displays. This has helped in W\'S1W^G applications like typography and graphics, w'here 
reproduction and comparison of an image across different workstations is important and 
must be made identical if possible. A one-inch by one-inch grid displayed on a Mac Plus 
should be the same on a Quadra 840AV. 
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Because QuickDraw is used as the reference for drawing images to the Macintosh screen, 
the manufacturer (name-brand) of the video card bears little on the geometry of the 
image. With 32-bit QuickDraw, the Macintosh can display photo-realistic images as a 
built-in feature. 



Macintosh Monitors and MS-DOS PCs 

It is unlikely that video cards designed for MS-DOS computers will work with an Apple 
monitor. DOS computers use different timing than that employed in Apple systems. 
Apple monitors are locked into specific scan rates for Macintosh computers and cannot 
be changed. 

There may be a special video card developed some day for such an adaptation, but so far 
no one has seen a market for it. The more likely adaptation is to use a multisynch moni- 
tor on a Macintosh. 



Macintosh and VGA Monitors 

It is not uncommon for budget conscious users of Macintosh to try to use a VGA moni- 
tor on their systems. Most modern Macs can accommodate the VGA monitor. A list of 
Macs known to be able to drive the VGA monitor include: 



LC 


Quadra 900 


LC 11 


Quadra 950 


LC 111 


Quadra 840AV 


IIvx 


PowerBook 160 


Centris 610 


PowerBook 165c 


Centris 650 


PowerBook 180 


Centris 660AV 


PowerBook 180c 


Quadra 700 


PowerBook Duo 


Quadra 800 





To connect a VGA monitor to the Macintosh, an adapter (cable) is required. Third-party 
cable vendors and most monitor manufacturers have these cables available. It is also 
possible that skilled electronics technicians can construct their own. Connections for 
such an adapter are shown in the next section, where an example is given. 

VGA monitors from different manufacturers may work differently on the same 
Macintosh. It is best to test a monitor for compatibility with the Macintosh before 
making a purchase. 

VGA monitors also have different image quality specifications. There will be significant 
differences between Apple monitors and various VGA monitors. A side-by-side compari- 
son of the monitors should be done before deciding which monitor to use. Note that a 
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VGA monitor provides a resolution of 640 x 480. 'I'he number of colors supported 
depends on the amount of VRAM installed in the Macintosh. 

Connecting a VGA Monitor to a Macintosh LC-class Computer 

The Macintosh LC series supports some VGA monitors. There are many different modes/ 
types of VGA timing, however. The following specifications show the VGA characteristics 
supported by the Macintosh LC class machines. 



Screen/Video Parameter 




Timing 


Dot clock 


= 


25.175 MHz 


Dot 


= 


39.722 nsec 


Full line 


= 


31.778 usee 


Line rate 


= 


31 .469 KHz 


Full frame 


= 


1 6.68 msec 


Frame rate 


= 


59.94 Hz 



The wiring diagram for the LC-VGA adapter is shown in the following mini-table. To 
signal that a VGA monitor is connected, connect pins 7 and 10 together. The wiring of 
the LC always has ID bit 2. Thus, ID# 3 will be grounded, too, and the signal for the VGA 
monitor will be set. 
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Macintosh LC 
Connector 



DB-15 




VGA 


2 


Red Video 


- 1 


1 


Red Ground 


- 6 


9 


Blue Video 


•• 3 


13 


Blue Ground 


•• 8 


5 


Green Video 


■ - 2 


6 


Green Ground 


•• 7 


15 


Hsynch 


- 13 


12 


Vsynch 


.. 14 


14 


Synch Ground 


-- 10 


10 


1 Connect 7 and 10 so the 


sense 


7 


1 pin ID will equal VGA 





The number of colors displayed depends on the amount of VRAM in the LC. Sixteen 
colors will be displayed for 256K of VRAM. 256 colors can be displayed if 512K of VRAM 
is installed. 

Macintosh Video Overview 

This section should help in understanding the various video signal standards that are at 
work in the video world. Macintosh computers are often interfaced with video devices 
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and peripherals that are manufactured to these standards. In considering these industr>' 
standards for video, we present adapters and methods for connecting Macs to the video 
devices that utilize these signals and discuss options for deriving the proper signals from 
video cards or other video add-ons. 

The video system designed for Macintosh computers is a variant of the RS-343 standard 
video signal. Fhe standard RS-343 signal uses a monochrome signal combined with a 
horizontal and vertical scan control signal. Hming is set for a non-interlaced display that 
can accommodate a high resolution video display and signal. 

According to Apple, the major variances from the RS-343 standard are: 

■ Pin three (3) has a separate Tl’L-level synch signal 

■ Separate video lines are used to produce RGB color 

■ The vertical scan rate is changed to 66.67 Hz to reduce screen flicker 

■ Red and blue signals have a voltage white level of 1 volt; green is 1.3 volts 

Pin 5 on the video connector has the “green signal," which is an analog composite 
synch. This signal permits the use of a monochrome composite video signal. 

RS-170 and NTSC Video 

Although largely untrue, RS-170 is still regarded by many as the broadcast standard video 
signal for North America. 

RS-170 originated in 1957 as the standard for black-and-white television but has since 
been left behind as a broadcast standard because of developments in the medium. 

The Macintosh can generate a signal very close to true RS-170 but there are minor devia- 
tions from the standard. The signal generated by the Mac can be displayed on RS-170 
monitors but the slight deviations cause problems in some video equipment. 

As a note to the reader, it is important to realize that N1'SC is an outgrowth of RS-170 
video. NTSC is the result of combining three RS-170 signals into one encoded color sig- 
nal. Thus, while largely compatible with NTSC equipment, RS-170 should not be equated 
with broadcast quality video. Failure to discern this will lead to difficulties in choosing 
the right equipment. 

NTSC and RS-170 Timing Signals 

The video standard RS-170 is used in the U.S., Japan, and several other countries for 
common video distribution. The RS-170 display is based on a 15.75 KHz horizontal and 
60 Hz vertical interlaced scan. Fhe RS-170 video frame has 525 lines and is updated 60 
times a second. Because it is interlaced, only the even or odd lines are painted to the 
screen at a single pass. RS-170, like RS-343, is based on the timing of monochrome sig- 
nals. Color is handled in these systems by combining three signals, each representing 
red, blue, or green, onto a single signal line. 
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The KS-170 signal is included in Macintosh video cards to allow Macintoshes to connect 
to large screen video projectors. 

NTSC Video (RS-170a) 

A variant of the RS-170 standard is RS-170a. 'Fhis video standard is often referred to as 
NTSC (National Television Standards Committee) video and was developed at the advent 
of broadcast color television to accommodate color TV signals and programming without 
developing a completely new video system. N FSC signals and peripherals are important 
add-ons to Macintosh systems and find themselves as common tools in the presenter's 
and instructor's toolkit. A good example of an NTSC device is a television set. The NTSC 
signal is not a normal part of the Macintosh's video system but it can be generated from 
available signals. 

At the advent of color television, broadcasters had to figure out a way to include color 
information on/in broadcast bandwidths designed for black-and-white television. The 
solution was to add a sub-carrier modulated onto the luminance signal. The luminance 
signal controls the black and white in the monochrome image. The color signal, or 
chrominance, and an NTSC color encoder is used to perform the sub-carrier modulation 
and mixing of the colors. 

The NTSC encoder requires horizontal synch, vertical synch, blanking period, and red, 
green, and blue signals in RS-170 format. These signals are available on Apple Macintosh 
II video cards. 

Macintosh II Video Card Pin-outs 

This section should help in connecting peripherals and projectors to the Macintosh 
video card. Vor most standard projectors and monitors, only an interface cable is usually 
required. In some cases the peripheral may need signals not directly supplied by the 
Macintosh video card. There is another set of signals on the Apple cards that can be 
accessed for this purpose. 

Any third-party peripheral intended to connect to a Macintosh must meet the Macintosh 
video capability specifications. .According to Apple, they must have: 

■ Minimum bandwidth of 22 MHz 

■ Minimum horizontal scan rate of 35 KHz 

■ Analog RGB video display (for color) 

■ Ability to receive a negative-going TFl. synch signal 

The pin-out of the Macintosh DB-15 video connector has four video signal pins and four 
corresponding ground pins. These are shown below. 



IV 



Upgrades 



562 



Video Upgrades 



Pin 


Pin 




number 


Name 


Notes 


1 


RED VIDEO GROUND 




2 


RED 


(analog) 


3 


CSYNC* 


(TTL) used by Apple Displays 


4 


CSYNC GROUND 




5 


GREEN + CSYNC 


(analog) used for Monochrome; CSYNC 
not used by Apple displays 


6 


GREEN CSYNC GROUND 




9 


BLUE 


(analog) 


12 


GREEN + CSYNC 


(analog) not used 


13 


BLUE VIDEO GROUND 





*Cowposite synch (vertical and horizontal). 



The Apple High Resolution Monochrome Monitor uses the green video and the compos- 
ite synch signal lines: pins 3, 4, 5, and 6. 

The Apple Macintosh video cards produce RS-170 and RS-343 video signals. A description 
of the video signals and timings are in the following table. 



Table 24.2 Video Timing and Display Specifications for RS-170 


Video Parameter 


RS- 170/343 Specified Value 


Horizontal SYNCH 


Frequency 


35 KHz 


Period 


1/35 KHz = 28.5714 microseconds 


Back Porch 


96 dots 


Front Porch 


64 dots 


Synch 


64 dots 


Active video 


640 dots 


Blanking 


224 dots (back porch + front porch + synch) 


Pixel Clock 


30.24 MHz (one dot = l/30.24MHz = 33.06878ns) 




Vertical SYNCH 


Frequency 


66.67 Hz 


Back Porch 


39 horizontal scan lines 


‘Front Porch 


3 lines 


Synch 


3 lines 


Active 


480 lines 


Total 


525 lines = 1 5 milliseconds 



Lines are derived from 1/ Scan rate = I/3S KHz = 28.5714 microseconds. 
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Table 24.3 RS-170 Signal Specifications 


Video Parameter 


RS-1 70/343 Specified Vaiue 


Vertical Even Field Blanked Lines 


45 lines 


Video Rise And Fall Times Approx. 


5-6 Ns 


Video Signal Black Level 


0 Volts 


Video Signal Green+Csync Black Level 


0.3 Volts 


Video Signal White Level 


1 Volt 



If tested at the connector without the 75-ohm terminating resistor in a monitor, the 
signals should appear to range 0-3 volts. 

rhe signals are for non-interlaced RS-343 video as used in the Apple High Resolution 
video monitor. Notice that the CSYNC signal does not comply with the RS-343 standard 
and is a TVL signal. 

rhere are six additional video signals on the connector J3 on the Apple Macintosh video 
card. J3 is a bank of 14 holes located at the top of the card near the video port. 

The J3 signals are given in Apple design documentation as shown in table 24.3. 



Table 24.4 J3 Pin-outs, Apple Video Cards 


Pin No. 


Function 


Description 


1 


GROUND 




2 


GROUND 




3 


GROUND 




4 


EXT.PBCLCK 


(EXTERNAL PIXEL BUS CLOCK) 


5 


GROUND 




6 


CLCK_SEL 


(PIXEL BUS CLOCK SELECT) 


8 


CBLANK" 


(COMPOSITE BLANKING SIGNAL) 


9 


GROUND 




10 


VSYNC" 


(VERTICAL SYNC) 


11 


GROUND 




12 


HSYNC~ 


(HORIZONTAL SYNC) 


13 


VCC 




14 


CLCK_SEL“ 


(PIXEL BUS CLOCK SELECT) 



*Phis I, 2, 3, 5, 7,9, 11 (ire tied to ;^round. 



According to Apple specifications the function of the J3 signals are: 

1. EXT.PBCLK. This signal is found on pin 4 of the connector and is a tri-state clock 
synchronized from a timing reference on the video card. Its signaling is tri-stated 
unless an external video device or peripheral is providing the pixel clock timing 
signal. 
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2 . CLK.SEL This signal is found on pin 6 of the connector. Its function is to indicate 
that a display card intends to provide the pixel clock signal. Pin 6 should go to 
logic level HIGH only when pin 14 goes LOW and an interlace bit has been set on 
the display card. 

3. CBLANK'. The pin 8 connection has the composite blanking information for the 
video stream. 

4 . VSYNC". Pin 10 of the J3 connector has the vertical synch signal for the video 
stream. The signal flow is in two directions and can be controlled via software or 
via a master signal. 

5 . HSYNC''. Pin 12 of the J3 connector has the horizontal synch signal for the video 
stream. The signal flow is in two directions and can be controlled via software or 
via a master signal. 

6 . VCC for signal processing comes from pin 13. Maximum current drawn from the 
connection is 100 mA. 

7 . CLK.SEL~ is on pin 14 of the connector. This is the inverted version of the signal 
found on pin 6. 

Some video peripherals require a separate horizontal and vertical synch signal. These can 
be obtained through J3 connections. 

Making a Video Cable 

Often there is a need to adapt a foreign monitor or video peripheral to a Macintosh, or 
extend the monitor's distance from the Mac in the workplace. In these cases, the con- 
struction of a video cable may be the right idea. Even if the construction of the cable is 
undertaken by a professional cable manufacturer, it is sometimes necessary to relay the 
standards to the builders to ensure proper construction and pin-outs. 

Cable with an impedance of 75 ohms (RG59) is required, particularly for long distances 
(over 12 feet). As for the pin assignments in the connectors, pay close attention to 
grounding each video line, along with the shield, to the appropriate pin on the video 
device and card. Attach ferrite rings or beads to keep radiation within RFI limits (see 
comments on RFI and jitter in displays later in the section titled 'Took for Other Envi- 
ronmental Influences" in this chapter). 



Overview of Sense Codes and Adapters 

Macintosh computers and video cards use "sense" codes in the video cable or connector 
to determine what resolution the monitors attached to them are. 

A standard 13- or 14-inch monitor "tells" the Macintosh that it supports 640 x 480, and 
the Mac responds by providing the appropriate sized screen image (resolution). 

A Multiple scan display is smarter. It tells the Mac that it can display a range of screen 
sizes (resolutions). The Multiscan monitor can sweep through the resolution steps from 
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640 X 480 up to 1 152 X 870 and selects the desired resolution by generating the sense 
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Older Macintoshes and video cards do not have programmable display drivers that allow 
resolution switching on the fly. A Multiscan monitor connected to an older video card or 
Macintosh will simply display 640 x 480 resolution. 

Apple Macintosh CPUs and video cards that fall into this class are: 

Video Cards: 4*8, 8/24, and 8/24GC 

LC, LC II, LC III 

Performa 

Quadra 605 

PowerBooks 

Duo and Mini Dock 

Macintosh II series 

Sense Adapters 

Sense code cable adapters allow older Macs and video cards to display higher resolutions 
on multiple scan displays. The adapters hard-wire a sense code for a particular resolution. 
This tells the Macintosh that it is hooked to a higher resolution display and is the com- 
mon technique used to match the resolution of the video card with that of the monitor. 

Other than using a sense code adapter, the Macintosh can use a programmable video 
card to select the desired resolution. The Apple Macintosh Display Card 24AC is such 
a card. The 24AC can even switch resolutions on-the-fly, without restarting. Older 
Macintosh systems work fine with the 24AC card. In addition to the 24AC card, many 
third-party vendors now support resolution switching on the video card on mid-range 
and high-range products. 

Sense Code Adapter Specifications 

The proper adapter is essential for the working of a video card and a large screen moni- 
tor. Without it the desktop will not be displayed at the proper size or resolution. In this 
section we present the pin-outs for two adapters used to signal the Macintosh to display 
images for the 832 x 624 and 1 152 x 870 screens. Fhe reader can use this data to build 
his own adapter if need be. 



Table 24.5 832 x 624 Adapter — 16-Inch Display 


DB-15M 


DB-15F Pin Assignments 


1 


1 RED GND 


2 


2 RED VIDEO 


3 


3 C SYNC 



(continues) 
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Table 24.5 Continued I 


DB-15M 


DB-15F 


Pin Assignments 


5 


5 


GREEN VIDEO 


6 


6 


GREEN GND 


9 


9 


BLUE VIDEO 


11 


11 


C & V SYNC GND 


12 


12 


VSYNC 


13 


13 


BLUE GND 


14 


14 


H SYNC GND 


15 


15 


H SYNC 


SHELL 


SHELL 





Pins 4 & 10 jumpered together on DB-15 mule end. 



Table 24.6 1152 


X 870 Adapter— 


-21 -Inch Display I 


DB-15M 


DB-15F 


Pin Assignments 


1 


1 


RED GND 


2 


2 


RED VIDEO 


3 


3 


CSYNC 


5 


5 


GREEN VIDEO 


6 


6 


GREEN GND 


9 


9 


BLUE VIDEO 


12 


12 


VSYNC 


13 


13 


BLUE GND 


14 


14 


H SYNC GND 


15 


15 


H SYNC 


11 


11 


C & V SYNC GND 


SHELL 


SHELL 





Pins 4, 7, 10, 11 jumpered together on D1UI5 male end. 



Display and Video Pinouts for the Quadra and Centris Macs 

The Centris and Quadra Macs determine what resolution monitor is attached by inspect- 
ing the status of three sense pins. The table which follows tells how the three pins 
should be wired for each of the supported displays. The basic display specifications are 
listed in table 24.2. 

The Quadra and Centris lines should support any display that meets the following 
specifications. 
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Table 24.7 Video Sense Pin Specification for Quadra/ Centris Macs 





Sense 




Hor X 


Band 


Vert 


Horiz 




pins 




Vert 


Width 


Refresh 


Refresh 


Display 


10 


7 


4 


(Pixels) 


(MHz) 


(Hz) 


(KHz) 


Apple 21 Color 


0 


0 


0 


1152 x 870 


100 


75 


68.7 


Apple Portrait 


0 


0 


1 


640 X 870 


57.2832 


75 


68.9 


12-Inch 

AppleColor RGB 


0 


1 


0 


512x384 


15.6672 


60.15 


24.48 


Apple 2-Page 
Mono 


0 


1 


1 


1152 x 870 


100 


75 


68.7 


NTSC* 


1 


0 


0 


underscan- 
51 2x384 


12.2727 


59.94 


15.7 




1 


0 


0 


overscan- 

640x480 


12.2727 


59.94 


15.7 


12-inch Apple 

High-Res 

Monochrome 


1 


1 


0 


640 X 480 


30.24 


66.7 


35.0 


1 3-Inch 
AppleColor 
High-Res RGB 


1 


1 


0 


640 X 480 


30.24 


66.7 


35.0 


Apple 1 6-inch 
Color Display 








832 X 624 


57.63 


75 


49.7 


Portrait Color, 
such as Radius 


1 


0 


1 


640 X 870 


57.2832 


75 


68.9 



*To (mhluce a color NTSC signal, an RGB-to-NTSC converter is required. 



Note 



Sense pins 4, 1, and 10 are referred to as MON.IDl, MON.ID2, and MON.ID3 in the Macintosh 
Quadra pin-out table or SENSED, SENSEI, and SENSE2 in pinout tables for the video connectors. 

A sense pin value of 0 means that pin should be grounded to the C&VSYNC.GND signal; a value 
of 1 means do not connect the pin. 

Extended sense codes will be examined if the following sense code is detected: 111. 

The terms underscan and overscan are used to describe the active video resolution for NTSC and 
PAL modes. Underscan means that the active video area appears in a rectangle centered on-screen 
with a black surrounding area. This ensures that the entire active video area always is displayed on 
all monitors. Overscan utilizes the entire possible video area for NTSC or PAL. However, most 
monitors or televisions will cause some of this video to be lost beyond the edges of the display, so 
the entire image will not be seen. 

The Apple 1 6-inch Color Display should have pins 4 and 1 0 tied together and pin 7 should be 
unconnected. If used with a Macintosh Display Card, the Apple 1 6-inch Color Display also requires 
the Macintosh Display Card 4«8, 8/24, or 8/24 GC with revised ROMs. 
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Extended Sense Codes 

Table 24.8 is from tlie Apple specificalions for the extended sense codes. Pay close atten- 
tion to the wiring instructions and do not ground or connect pins in any arrangement 
not shown in the table. 



Note 



For systems that use the extended sense codes, refer to table 24.3 below for detailed specifications. 
Values of 0 mean that the pins should be connected or jumpered together. Values marked as 1 
mean do NOT connect. Under any circumstances, it is not recommended to connect any of these 
lines to ground. 



Table 24.8 Extended Sense Code Specifications 


Display 


Sense Hor x 

pins Vert 

4 10 10-7 7-4 (Pixels) 


Band- 

width 

(MHz) 


Refresh 

(Hz) 


Scan 


16-inch 
Color, 
such as 
E-Machines 


0 1 1 832 X 624 


57.2832 


75 


49.7 



PAL 



PAL has two wiring options using the extended sense pin configuration. To produce a color PAL 
signal, an RGB-to-PAL converter is required. 

PAL 



Option 1 


0 


0 0 


underscan- 

640x480 


14.75 


50 


15.625 








overscan- 

768x576 


14.75 


50 


15.625 


PAL 

Option 2 


1 


1 0 


underscan- 

640x480 


14.75 


50 


15.625 








oversea n- 
768x576 


14.75 


50 


15.625 



This sense code also requires a diode between sense pins 10 and 7, with anode toward pin 7, 
cathode toward pin 1 0. 

NOTE: 

■ The Macintosh Quadra 700 and 900 support PAL Option 1 at up to 8 bpp. 

■ The Macintosh Centris 61 0, 650, and Quadra 800 support PAL Option 1 at up to 1 6 bpp. 

■ The Macintosh Quadra 950 supports PAL Option 1 up to millions of colors. 

VGA 1 0 1 640 x480 25.175 59.95 31.47 

SuperVGA 1 0 1 800x 600 36 56 35.16 

To enable Super VGA, after configuring and connecting the monitor for VGA, open the monitor's 
control panel and select Options. Choose Super VGA from the dialog and restart your system. 
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Display 


Sense Hor x 

pins Vert 

4-10 10-7 7-4 (Pixels) 


Band- 

width 

(MHz) 


Refresh 

(Hz) 


Scan 


19-inch 

Color 


1 1 0 1024 x 768 


80 


75 


60. 


No external 
monitor 
(video 
halted) 


1 1 1 









Video Pin-outs for Quadra and Centris 
Macs 

The pin-outs for the Quadra and Centris models of Macintosh are given in table 24.9. 
Use this information for the construction of video adapters and for troubleshooting 
problems with the video system. 



Table 24.9 The Video Pin-outs for the Quadra and Centris Macs 


Pin 


Signal 


Description 


1 


RED.GND 


Red Video Ground 


2 


RED.VID 


Red Video 


3 


CSYNC“ 


Composite Synch 


4 


MON.IDl 


Monitor ID, Bit 1 (also known as SENSEO) 


5 


GRN.VID 


Green Video 


6 


GRN.GND 


Green Video Ground 


7 


MON.ID2 


Monitor ID, Bit 2 (also known as SENSEI) 


8 


nc 


(no connection) 


9 


BLU.VID 


Blue Video 


10 


MON.ID3 


Monitor ID, Bit 3 (also known as SENSE2) 


11 


C&VSYNC.GND 


CSYNC & VSYNC Ground 


12 


VSYNC~ 


Vertical Synch 


13 


BLU.GND 


Blue Video Ground 


14 


HSYNC.GND 


HSYNC Ground 


15 


HSYNC~ 


Horizontal Synch 


Shell 


CHASSIS.GND 


Chassis Ground 



If the monitor is a VGA type, try the following cable pin-outs. A cable wired as follows 
may allow many different brands of VGA monitors to work on a Macintosh Quadra. Test 
the monitor on the Quadra prior to purchase. 
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This common adapter can be used to connect VGA monitors to Macintosh computers. 



Table 24«10 Typical VCA-to-Mac Adapter 


Macintosh Video 
DB-15 




VGA Connector 


2 


- Red Video 


-- 1 


1 


- Red Ground 


.. 6 


9 


- Blue Video 


-- 3 


13 


- Blue Ground 


-- 8 


5 


■ Green Video 


.. 2 


6 


- Green Ground 


-- 7 


15 


- Hsynch 


--- 13 


12 


- Vsynch 


... 14 


14 


- Synch Ground 


10 


10 

7 


1 Connect 7 and 10 so 
] will equal VGA 


the sense pin ID 



Note 



Apple designs its video circuits to run with its own monitors. It is up to the third-party engineers to 
build their monitors according to Apple specifications if they want them to be compatible with 
Apple computers. 

Consult the manufacturer of the monitor In question for details concerning the compliance to the 
Apple standards for a particular model Macintosh, 

In most cases, major manufacturers have complied with the Apple specifications and offer monitors 
that will work with all Apple computers. 



Connecting a Mac to an NTSC Device 

Besides having, or wanting, to connect VGA monitors to Macs, the other normal foreign 
video peripheral that might get connected to the Macintosh is the standard television 
video monitor or projector system. These devices are |3opular in conference rooms and 
instructional settings. It is often useful to allow the Mac to drive these peripherals as part 
of displays or presentation systems. Below is a short resume of common adapters and 
connectors that can be fashioned to provide this connection. The information can also 
be used to troubleshoot bad connections in existing systems and determine faults in 
wiring. 

Many NTSC devices still use the RCA-type connector. Table 24.5 below makes reference 
to this. Using the cable described, many NTSC monitors should work on Macintosh 
Quadra and Centris model computers. Test the monitor first before, if possible. 





Connecting a Mac to an NTSC Device 



S71 



Adjust the RCA-side of the table to whatever type of connector is in use. The sleeve refers 
to the flange around the outer edge of the connector. This serves as chassis ground in 
most cases. According to Apple technical documentation, the card-to-connector wiring 
should follow that shown in table 24.1 1 for connecting Macs to NTSC video gear. 



Table 24.11 Mac-to-NTSC Connection 


Card Connector 


RCA-Type Phono-Connector 


4 


M0N.ID1 (sense©) 1 


7 


M0N.ID2 (sensei) 1 


11 


C&VSYNC.GND 1 




5 


GRN.VID > Tip (signal) 


Shell 


CHASSIS. GND > Sleeve (ground) 
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Grounding pins 4 and 7 to pin 11 signals to the Macintosh that an interlaced display is 
attached. Pin 5 carries the black-and-white signal and connects to the center of the RCA 
jack. The shell of the connector is usually taken as ground and connects directly to the 
connector sleeve. 

Another approach to this problem is to acquire an NTSC video signal directly from the 
Macintosh. In this case, an RGB-to-NTSC converter is required. These boxes are available 
from third-party vendors such as RasterOps, Truevision, NewTek, and Scion. 

AV Macs and Composite Monitors 

Many schools and instructional settings use the video-out port on the new AV Macs to 
drive external TV monitors. A common complaint involves missing the menu bar and 
possibly the right side of the display. 

This is usually caused by the monitor being in overscan mode. For the television, this is 
normal. As mentioned earlier, a portion of the display is off the screen in overscan mode, 
as is normal for television displays. 

Fhe solution is to generate the signal in the underscan mode and send that to the TV 
monitor. To do this, open the Monitor control panel and select the lower resolution 
setting of 512 x 384 (via Options). This sets the signal in underscan mode and should 
display the entire image when it is sent to the TV, 

If S-video output is available, this should provide a better signal although the difference 
is subtle. Whether the difference is detectable or not to the viewer depends greatly on 
the quality of the monitor. 

Macintosh Display Cards and RGB-to-NTSC Converters 

The conversion of Vlacintosh screen data to NTSC video can be accomplished by using 
one of three basic approaches: 
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■ Several manufacturers make video cards that output an NTSC signal. Examples are 
RasterOps, Truevision, Focus, and Orange Micro. 

■ Use an RGB-to-NTSC converter. Look to RasterOps and ComputerVideo for RGB-to- 
NTSC converter boxes that work directly with existing video cards. Truevision also 
has an RGB-to-NTSC converter. The Truevision converter does have problems with 
older Apple video cards. 

■ Try a scan converter. Companies like RGB Spectrum build scan converters that 
work with existing video cards and convert the Macintosh output to NTSC. 

The NTSC card houses all the circuitry necessary to convert and send the NTSC signal to 
a destination. They are usually simple to install and normally use an RCA plug to con- 
nect the Macintosh to a peripheral. Various cards provide a host of options and features 
including video overlay and frame grabbing. 

Companies like TechComm and ComputerVideo have NTSC encoder boxes that seem to 
work well with a variety of video cards. Special cables are sometimes required. 

RasterOps has a number of video expander products that provide both composite and 
S-video (for S VMS, HiBand 8 mm, and ED Beta) outputs. These sometimes require special 
cables too. In most cases, these devices assume that the signal coming from the Mac is in 
NTSC interlaced mode. 

The best method of conversion from RGB to NTSC is via a scan converter. Although 
more expensive, scan converters are used to create broadcast quality video signals. Scan 
converters not only convert the signal, they condition it and remove the screen flicker 
associated with single pixel scan lines. 

Scan converters take the RGB signal directly from the video card, convert it to a buffered 
digital frame, perform their conversions, and reconvert the image to an NTSC signal for 
display. 

Aspect ratio conversion is also performed on the image. Other features of the scan con- 
verter are color bar generation, video mixing, freeze frame, and various video transitions. 

NTSC Video Encoding and the Display Card 8/24 

The Display Cards 8/24 use a special cable to set the video output to NTSC format. Oth- 
erwise, a third-party NTSC converter or encoder is required to convert the RGB signal to 
the NTSC signal. 

For 8-bit video, Apple's convolution algorithm provides one of the best ways to eliminate 
the flicker produced in NTSC system. For 24-bit images, scan converters are more popular 
and effective. 

NTSC Output without a Converter Box 

To configure the Display Card 8/24 in NTSC mode, only a cable is required. Most NTSC 
devices have an RCA plug on them for signal connections. 
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According to Apple specifications; the following connections provide NTSC output from 
the 8/24 cards. In table 24.12, 'Tip" refers to the signal wire at the center of the connec- 
tor. The sleeve is chassis ground. 



Table 24.12 NTSC video from the 8/24 card 



Card Connector RCA-Type Phono-Connector 



4 


M0N.ID1 (senseO) -•[ 




7 


M0N.ID2 (sensei) - - ) 




11 


C&VSYNC.GND 1 




5 


GRN.VID 


• • •> Tip (signal) 


Shell 


CHASSIS. GND 


- • -> Sleeve (ground) 



To tell the video card that an interlaced display is attached, ground pins 4 and 7 to 11. 
Pin 5 carries the black-and-white signal to the tip of the connector. The shell of the video 
card's connector connects to the RCA jack's sleeve. 

lb acquire a color NTSC signal from any Apple Macintosh display card, use an RGB-to- 
NTSC converter as described earlier. If you need color from any other Macintosh video 
card, try one of the RGB-to-NTSC converters discussed above. 

How to Avoid the Flicker in NTSC Video 

Macintosh video displayed on NTSC peripherals often displays considerable flicker. 

Recall that because this is an interlaced display, 1-pi.xel scan lines are off the screen half 
of the time for each sweep of the raster. This is the basis of the flicker. 

rhe flickering is inherent in the NTSC signal processing. A normal image has to have 
information in both fields at all times. There will always be a set of horizontal scan lines 
that are present in one field or the other. This is not a problem with the Macintosh. 

To get around the flicker, a scan converter grabs both lines and holds them for simulta- 
neous display. Extended definition TV works the same way. It displays both scan fields 
simultaneously so that the 1-pixel flicker disappears. 

Another way around this problem is to use equipment that has a 2-pixel line for an 
image. This is common in television studio equipment. 

For routine training and presentations, flicker may be apparent only in a window's title 
bar. A software correction was developed years ago to mask this problem. A system 
extension called NeVR was developed that paints the title bar as a solid image instead of 
in 1 -pixel lines, and thereby eliminates the flicker from the display. 
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Simultaneous RGB and NTSC Outputs 

One useful connection for the Macintosh is to provide simultaneous NTSC and RGB 
outputs for TV monitors and projector systems (see fig. 24.1). 
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One partially successful technique involves tapping the RGB signal on the Mac and pass- 
ing it over to the scan converter. It is only partially successful because it produces a lot of 
interruptions at the NTSC device. 



Red out 
Green out 
Blue out 
Sync out 



RGB to 

NTSC 

Converter 



NTSC out 



Fig. 24.1 

Providing simultaneous RGB and Nl'SC outputs. 

Most video cards do not support the simultaneous Macintosh RGB and N’FSC. However, 
some displays and projectors are multisynch monitors that can accommodate NTSC 
signal timing and can be used for this purpose. 

If the display device has the capability to synch to the NTSC signal, the Mac's signal can 
go directly to the display device. Composite NTSC is available for T\^ monitors. This is 
dependent on the fact that both the RGB and the composite are timed according to the 
synch of NTSC (see fig. 24.2). 



— R — 

— a — 

— B — 

— Sync 



ROB to 

msc 

Converter 



Red out 
Green out 
Blue out 

Sync out (NTSC timing) 



NTSC out (Composite) 



Fig. 24.2 

NTSC signal timing. 

There are converters that drive the NTSC and RGB devices together with the same image. 
Some third-party video cards and the Apple 8/24 cards provide this function. The trick 
is in the video card's ability to generate NTSC timing to drive the converter. Any RGB 
devices used this way need to synchronize with the NTSC signal from the video card. 

Overview of Macintosh Display Cards 

Apple display cards 4/8 and 8/24 work with all Apple displays and provide a broad 
range of extra video features. Display card 8/24GC is an enhanced version of the 8/24. 
The 8/24GC includes a dedicated coprocessor on-board for accelerated graphics. 

Display Card 4/8 provides support for up to 256 colors or grays on the Apple 14-inch 
monitors. It produces up to 16 grays on the Apple Macintosh Portrait Display and the 
Apple Two-Page Monochrome Monitor. 
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Display Card 8/24 and 8/24 GC support full 24-bit ''true color" reproduction on the 
Apple color monitors. This allows users to display 16.7 million colors, rhe combination 
of true gray scale and true color reproduction lets users display photographic images. 

The Macintosh Display Card 8/24 GC runs on an Am29000 RISC microprocessor and a 
version of QuickDraw that has been optimized for a coprocessor card. The Am29000 and 
the Macintosh CPU work together to accelerate the QuickDraw processing from 5 to 30 
times depending on the application. As a result, graphics applications run faster and 
more smoothly, especially when using full 24-bit color. 

All three cards support RS-170 signal processing for compatibility with interlaced video 
devices. The Macintosh Display Cards 8/24 and 8/24 GC enhance the quality of inter- 
laced video through the use of Apple Convolution. 

Video Cards and Color Reproduction 

In basic 8-bit video cards, each pixel is represented by an 8-bit color value. The 8-bit 
value is used as an index for a "color look up table" (CLUT) of 256 predefined colors. 

A 24-bit value is derived from the table of 256 preselected colors in the basic scheme. The 
24-bit color value is composed of 8-bit values for red, green, and blue. Each color is then 
processed through one of the three 8-bit digital to analog converters (DACs) and made 
into an analog color signal that is sent to the screen. 

8-bit images are painted to the screen by a process of color approximation. The Color 
Manager compares the 24-bit value to the nearest 8-bit value in the CLUT and chooses 
the best matching color for display. The 8-bit index of the nearest match is placed in the 
frame buffer and is used to paint the display area. 

The quality of rendering graphics images in 8-bit color is dependent on the values stored 
in the CLUT. Complex images lose detail in this system if they are drawn with a large 
number of approximated colors. This is a primary reason that scanned and reproduced 
images look different from their originals. 

Another problem common in 8-bit systems is referred to as color blocking. Blocked colors 
are shades of a color that are interpreted (and represented) by the CLUT as being the 
same value or shade. This effect results in loss of shading and detail in the image. 

Banding is a different problem, although similar to the blocking described above. In a 
banded image the reproduction appears as though it is made of only a few basic colors, 
but with the presence of a great number of variations of those basic colors in the image. 

A 256 color CLUT does not possess enough different colors to handle a very complex 
image. Where one color passes into another in a fine gradation, jumps in color occur 
that appear as bands. Each band is the CLUT's best attempt at a color match with the 
true value. The result is a different color that is actually used to represent the color in the 
original. 

To get around these problems, dithering of the color pixels is employed. Dithered colors 
group several pixels together to produce the illusion of a particular color that does 
not exist in the CLUT. Given that pixels are small, color mixing is performed by the 
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dithering of pixels on-screen to make colors that cannot be drawn by the GLUT directly. 
Be warned: dithering is an approximation and will not reproduce an exact match with 
the original. 

PAL-Compatible Versions of Macintosh Display Cards 

The Apple Macintosh display cards are available in PAL video format. To tell if an 8/24 
card is a PAL version, check for a '7A" or "/B" on the label. "/B" is a PAL card; "/A" is 
NTSC. Display Card 8/24GC is PAl. compatible. On other cards, there may be no visible 
difference. 

NTSC or PAL designations are determined by sense pin combinations on the video card. 
Check with a local Macintosh dealer for information on the latest ROM versions for 
these cards. 

24-Bit Color 

In Apple documentation, 24-bit color is sometimes referred to as direct color. 24-bit color 
gets around the problems of 8-bit systems by allowing each component color to possess 
an 8-bit value. 24-bit color systems can display 16,777,216 RGB combinations that are 
normally visible to the human eye. 

24-bit color generation does not rely on a GLUT. 24-bit values are generated directly 
from the video firmware on the video card as three 8-bit components of red, blue, and 
green. Color values are fed directly to the video DAC on the card for placement on the 
display screen. 

Cray scale 

Gray scale is produced in the 24-bit system by mixing 8-bit values for red, blue, and 
green in equal amounts. Some cards (like the 8/24) use only the blue signal when driving 
the larger monochrome displays in 256 gray levels. 

Monitor Support 

The newer video cards use a programmable pixel clock (100 MHz) to accommodate all 
monitors (up to 2 pages). Pixel depth is a function of the amount of VRAM present in 
the system (or on the display card). Most cards have 512K to 1 MB of VRAM on board. 

Apple Convolution Filter 

The flicker caused by interlaced displays is minimized in cards like the 8/24 by process- 
ing every pixel with a convolution calculation of its value. This convolution averages the 
values of the pixels above and below the scanned pixel to avoid flickering in the display. 
The calculation is done by the GLUT DAC chip on board the video card. Convolution 
results in a blending of the scan lines with the information above and below, thereby 
reducing the flicker. A piece of the horizontal line remains on-screen during the display 
scan to further stabilize the image. 'I'he convolution formula used by Apple is 1:2:1. 

The two represents the active pixel that is weighted twice that of its neighbors. 

The Macintosh Display Card 4/8 does not support the convolution filter. The 8/24 does 
support the filter at up to 8 bits per pixel. Convolution is disabled in the 8/24 if the card 



Overview of Macintosh Display Cards 



577 



is driving a display in 24-bit mode. For interlaced displays in 8-bit depth or less, convolu- 
tion is enabled. Convolution is enabled for interlaced displays of 8 bits or less color 
depth. 

Underscan and Overscan 

Interlaced monitors can display a full 640 x 480 display area if the monitor is 
iuulcrsciwned. Underscanning implies that the size of the monitor screen is actually 
larger than the size of the display area. 

Some display devices, like television monitors, do not display the full video picture area 
because it actually extends beyond the edge of the screen. This is referred to as overscan. 
rhe scanned image is actually larger than the display area. 

Many video cards like the 4/8 and 8/24 provide switchable overscanning of the image to 
guarantee that the entire image is visible on the monitor. The resultant display is smaller: 
512 X 384 pixels is normal. 

Memory Organization 

The heart of the video display processing is the frame buffer controller. This custom 
programmable gate array 1C performs the address translation that permits cards with 
only 1 MB on board to support 24-bit graphics (a 640 x 480 display needs about 1.2 MB 
VRAM for 24-bit images). To compress the data processed, the 8 bits of data in each pixel 
that do not possess color information are ignored. This results in a memor>^ requirement 
of about 900K for a 24-bit image on a 640 x 480 screen. Fhe 8 ignored bits are called the 
alpha channel. The alpha channel is for special effects. 

Accelerating Graphics 

One technique used to speed the drawing of graphic images is to employ a dedicated 
coprocessor for the screen renderings. This allows the CPU to continue working without 
having to worry about the drawing and painting of complex screen images. Cards like 
the 8/24 GC use the Am29000 RISC processor to off-load the image processing from the 
main CPU. The Am29000 was chosen by Apple designers because it can execute complex 
QuickDraw commands and code directly. 

Inter-Process Communication (IPC) 

To further optimize the acceleration of video Imaging, some video cards like the Display 
C^ard 8/24 GC use a form of inter-process communication that intercepts QuickDraw 
calls on the Macintosh and passes them to the video card on board QuickDraw for pro- 
cessing. This removes the overhead associated with the QuickDraw processing on the 
Macintosh and passes it to the video card. Fhe inter-process communication also allows 
the display card to call specific routines running on the Macintosh to be executed. 

NuBus Data Transfer 

File transfer of large images across the NuBus is the tightest bottleneck in the screen 
rendering system. Typical specifications for data reads and writes from the Macintosh to 
the video card are every 1000 ns and 500 ns respectively. After every 32-bit word is sent, 
the bus control must be re-arbitrated. This slows the system appreciably. 
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The whole process of drawing a screen can be greatly accelerated if small pieces of data 
are read across the bus along with the QuickDraw variables. This is how accelerated video 
cards work. Screen bit-maps can be created on the video card and placed directly into the 
VRAM buffer. In most cases the contents of the VRAM frame buffer can be read or writ- 
ten to at a rate of about every 66 to 132 nanoseconds (for the 8/24GC). Several mega- 
bytes of DRAM on the video card can be used to warehouse screen data that is off-screen. 

32-bit QuickDraw Optimized for the Am29000 

Apple engineers have modified several algorithms in QuickDraw to further enhance the 
processing of graphical images on the 8/24 series video cards. Because of this, Display 
Card 8/24 GC accelerates any Macintosh application that uses QuickDraw. Nothing extra 
is required of the application to use the features inherent in this card. The Display Card 
8/24 AC further enhances the speed of graphics processing by up to 30 times with its 
improved electronics and software. 

Apple Multiple Scan 17 Display 

Multiple scan technology allows the user to display multiple resolutions with on-the-fly 
switching. The three modes supported by the Multiple Scan 17 Display are: 640 x 480, 
832 X 624, and 1024 x 768 pixels. 

Users can switch resolutions depending on applications used. For example, when work- 
ing on graphics the user may elect to switch to a lower resolution to edit pixels given the 
larger pixel size. When working on a page-layout, the user may elect the two-page resolu- 
tion for the session. 

These monitors cannot be used with the Macintosh Display Cards 4/8, 8/24, or 8/24 GC 
without a third-party adapter. 

Table 24.13 shows the Apple specifications for the video modes supported on each 
Macintosh computer with the Apple Multiple 17 Display. For the column labeled "Video 
Available," the following specifications correspond to the numbers under the column 
head: 



1. 640 x 480 - 14-inch Display 

2. 832 x 624 - 16-inch Display 

3. 1024 X 768 - 19-inch Display 



Table 24.13 Resolution Compatibility Tabie for Macintosh Computers and the 
Muitipie Scan 17 Monitor 


Macintosh 


Video Available 


Display 

Mode 


Manager 


(1) (2) (3) 


Switching? 


Power Mac - 45 Pin conn 


Y Y N 


Y 


Power Mac - AV card 


Y Y Y 


Y 


Power Mac - HPV Lite 


Y Y Y 


Y 
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Macintosh 

Manager 


Video Available 
(1) (2) ( 3 ) 


Display 

Mode 

Switching? 


Power Mac - HPV 


Y 


Y 


Y 


Y 


Quadra 700 


Y 


Y 


N 


Y 


Quadra 900 


Y 


Y 


N 


Y 


Quadra 800 


Y 


Y 


Y 


Y 


Quadra 950 


Y 


Y 


Y 


Y 


Quadra 660AV 


Y 


Y 


Y 


Y 


Quadra 840AV 


Y 


Y 


Y 


Y 


Quadra 61 0 


Y 


Y 


Y 


Y 


Quadra 650 


Y 


Y 


Y 


Y 


Quadra 605 


Y 


Y 


Y 


Y 


Centris 610 


Y 


Y 


Y 


Y 


Centris 650 


Y 


Y 


Y 


Y 


Mac II ci 


Y 


N 


N 


N 


Mac II si 


Y 


N 


N 


N 


Mac II vx 


Y 


N 


N 


N 


Display Card 24AC 


Y 


Y 


Y 


Y 


8/24 


Y 


Y 


N 


N 


8/24 GC 


Y 


Y 


N 


N 


4*8 


Y 


Y 


N 


N 


Mac II cx 


N 


N 


N 


N/A 


Mac II 


N 


N 


N 


N/A 


Mac llx 


N 


N 


N 


N/A 


Mac llfx 


N 


N 


N 


N/A 


Performa 400 


Y 


N 


N 


N 


Performa 410 


Y 


N 


N 


N 


Performa 430 


Y 


N 


N 


N 


Performa 405 


Y 


N 


N 


N 


Performa 450 


Y 


Y 


N 


N 


Performa 460 


Y 


Y 


N 


N 


Performa 466 


Y 


Y 


N 


N 


Performa 467 


Y 


Y 


N 


N 


Performa 475 


Y 


Y 


Y 


N 


Performa 476 


Y 


Y 


Y 


N 


Performa 600 


Y 


N 


N 


N 


Performa 600CD 


Y 


N 


N 


N 


PowerBook 1 80 


Y 


Y 


N 


N 


PowerBook 1 80c 


Y 


Y 


N 


N 


PowerBook 1 65 


Y 


Y 


N 


N 


PowerBook 1 65c 


Y 


Y 


N 


N 
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Table 24.13 Continued I 


Macintosh 

Manager 


Video Available 
(1) (2) (3) 


Display 

Mode 

Switching? 


PowerBook 1 60 


Y 


Y 


N 


N 


PowerBook 1 00 


N 


N 


N 


N/A 


PowerBook 140 


N 


N 


N 


N/A 


PowerBook 145 


N 


N 


N 


N/A 


PowerBook 1 70 


N 


N 


N 


N/A 


PowerBook Duo 210 


N 


N 


N 


N/A 


PowerBook Duo 230 


N 


N 


N 


N/A 


PowerBook Duo 250 


N 


N 


N 


N/A 


PowerBook Duo 270C 


N 


N 


N 


N/A 


MiniDock 


Y 


Y 


N 


N 


DUO DOCK 


Y 


Y 


N 


N 


DUO DOCK II 


Y 


Y 


Y 


Y 


Mac LC 475 


Y 


Y 


Y 


N 


Mac LC III 


Y 


Y 


N 


N 


Mac LC 


Y 


N 


N 


N 


Mac LC II 


Y 


N 


N 


N 



Apple Multiple Scan 20 display 

Table 24.14 shows Apple specifications for the video modes supported on each 
Macintosh computer with the Apple Multiple 20 Display. 

Multiple scan technology allows the user to display multiple resolutions with on-the-fly 
switching. The five modes supported by the Multiple Scan 20 Display are: 640 x 480, 832 
X 624, 1024 X 768, 640 x 870, and 1152 x 870 pixels. 

Users can switch resolutions depending on applications used. For example, when work- 
ing on graphics the user may elect to switch to a lower resolution to edit pixels given the 
larger pixel size. When working on a page-layout, the user may elect the two-page resolu- 
tion for the session. 

These monitors cannot be used with the Macintosh Display Cards 4/8, 8/24, or 8/24 GC 
without a third-party adapter. 

The numbers under "Video Available" in table 24.14 correspond to the following 
displays: 

1. 640 X 480 - 14-inch Display 

2. 832 X 624 - 16-inch Display 

3. 1024 X 768 - 19-inch Display 
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4. 1 152 X 870 - 21-inch Display 

5. 640 X 870 - Portrait Display 



Table 24.14 Resolution Compatibility Table for Macintosh Computers and the 
Multiple Scan 20 Monitor 


Macintosh 


Video Available 
(1) (2) (3) (4) 


( 5 ) 


Display 

Manager 

Mode 

Switching? 


Power Mac - 45 Pin conn 


Y 


Y 


N 


N 


N 


Y 


Power Mac - AV card 


Y 


Y 


Y 


Y 


Y 


Y 


Power Mac - HPV Lite 


Y 


Y 


Y 


Y 


Y 


Y 


Power Mac - HPV 


Y 


Y 


Y 


Y 


Y 


Y 


Quadra 700 


Y 


Y 


N 


Y 


Y 


Y 


Quadra 900 


Y 


Y 


N 


Y 


Y 


Y 


Quadra 800 


Y 


Y 


Y 


Y 


Y 


Y 


Quadra 950 


Y 


Y 


Y 


Y 


Y 


Y 


Quadra 660AV 


Y 


Y 


Y 


Y 


Y 


Y 


Quadra 840AV 


Y 


Y 


Y 


Y 


Y 


Y 


Quadra 610 


Y 


Y 


Y 


Y 


Y 


Y 


Quadra 650 


Y 


Y 


Y 


Y 


Y 


Y 


Quadra 605 


Y 


Y 


Y 


Y 


Y 


Y 


Centris 610 


Y 


Y 


Y 


Y 


Y 


Y 


Centris 650 


Y 


Y 


Y 


Y 


Y 


Y 


Mac II ci 


Y 


N 


N 


N 


Y 


N 


Mac li si 


Y 


N 


N 


N 


Y 


N 


Mac II vx 


Y 


N 


N 


N 


N 


N 


Display Card 24AC 


Y 


Y 


Y 


Y 


Y 


Y 


8/24 


Y 


Y 


N 


Y 


Y 


N 


8/24 GC 


Y 


Y 


N 


Y 


Y 


N 


4»8 


Y 


Y 


N 


Y 


Y 


N 


Mac II cx 


N 


N 


N 


N 


N 


N/A 


Mac II 


N 


N 


N 


N 


N 


N/A 


Mac llx 


N 


N 


N 


N 


N 


N/A 


Mac llfx 


N 


N 


N 


N 


N 


N/A 


Performa 400 


Y 


N 


N 


N 


N 


N 


Performa 410 


Y 


N 


N 


N 


N 


N 


Performa 430 


Y 


N 


N 


N 


N 


N 


Performa 405 


Y 


N 


N 


N 


N 


N 


Performa 450 


Y 


Y 


N 


N 


Y 


N 


Performa 460 


Y 


Y 


N 


N 


Y 


N 
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Table 24.14 Continued 


Macintosh 




Video Available 
(1) (2) (3) (4) 


(S) 


Display 

Manager 

Mode 

Switching? 


Performa 466 


Y 


Y 


N 


N 


Y 


N 


Performa 467 


Y 


Y 


N 


N 


Y 


N 


Performa 475 


Y 


Y 


Y 


Y 


Y 


N 


Performa 476 


Y 


Y 


Y 


Y 


Y 


N 


Performa 550 


Y 


Y 


N 


N 


Y 


N 


Performa 600 


Y 


N 


N 


N 


N 


N 


Performa 600CD 


Y 


N 


N 


N 


N 


N 


PowerBook 1 80 


Y 


Y 


N 


N 


Y 


N 


PowerBook 1 80c 


Y 


Y 


N 


N 


Y 


N 


PowerBook 1 65 


Y 


Y 


N 


N 


Y 


N 


PowerBook 1 65 c 


Y 


Y 


N 


N 


Y 


N 


PowerBook 1 60 


Y 


Y 


N 


N 


Y 


N 


PowerBook 1 00 


N 


N 


N 


N 


N 


N/A 


PowerBook 1 40 


N 


N 


N 


N 


N 


N/A 


PowerBook 145 


N 


N 


N 


N 


N 


N/A 


PowerBook 1 70 


N 


N 


N 


N 


N 


N/A 


PowerBook Duo 210 


N 


N 


N 


N 


N 


N/A 


PowerBook Duo 230 


N 


N 


N 


N 


N 


N/A 


PowerBook Duo 250 


N 


N 


N 


N 


N 


N/A 


PowerBook Duo 270C 


N 


N 


N 


N 


N 


N/A 


MiniDock 


Y 


Y 


N 


N 


Y 


N 


DUO DOCK 


Y 


Y 


N 


N 


Y 


N 


DUO DOCK II 


Y 


Y 


Y 


Y 


Y 


Y 


Mac LC 475 


Y 


Y 


Y 


Y 


Y 


N 


Mac LC III 


Y 


Y 


N 


N 


Y 


N 


MacLC 


Y 


N 


N 


N 


N 


N 


Mac LC II 


Y 


N 


N 


N 


N 


N 



Varying Resolution 

QuickDraw does not support display systems that have different dots-per-inch specifica- 
tions in drawing images at the same size. Macintosh, and QuickDraw, assume a display 
resolution of (about) 72 dpi is present (the Apple High Res color display is 69 dpi). This 
means that calibrated geometric shapes (and all images) should reproduce identically 
on different displays and different Macs. A 2-inch by 2-inch square displayed on a 
Macintosh Plus should appear the same on a Quadra 840.AV with a 21 -inch monitor. 
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Upgrading VRAM 

The most basic video upgrade to undertake on the newer Macs is to add VRAM to the 
system. Specifications for the number of VRAM sockets and the maximum amount of 
VRAM are given in chapter 20, '"Buy New or Major Upgrade"; chapter 22, "RAM: The 
First Thing to Add"; and here in this chapter. In the following sections, we address the 
need for the VRAM upgrade and assess the amounts of VRAM required to achieve a par- 
ticular number of colors on standard Macintosh displays. 

A common question at Apple support centers concerning VRAM upgrades goes some- 
thing like this: 

If I can't run a 21 -inch monitor in 24-bit using the full 2 MB of VRAM, and I can 
run a 16-inch in 24-bit with only 1 MB of VRAM, then what would I use the full 2 
MB of VRAM for? A 19-inch monitor maybe? 

The built-in video of some Macs (like the Quadra 700 and Quadra 900, for example) 
supports 21-inch color and monochrome monitors to 8-bit depth (256 colors/shades). 
.Adding VRAM beyond 1 MB has no effect here. To get greater depth on a 21 -inch moni- 
tor, a video card is required. 

A 19-inch monitor will work only if it coincidentally has the same operating specifica- 
tions as another monitor the Mac already supports. 

Table 24.15 should help explain the video expansion options available from the Macs 
with built-in video. Consult chapter 22 on RAM in this book for more detail on the con- 
figuration of VRAM in Macintosh computers. 
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Table 24.15 Macintosh Quadra 700 and 900 Built-In Video's Maximum Pixel 


Depths (bits per pixel) as a Function of VRAM 




Dispiay size 


51 2K VRAM 


1 MB VRAM 


2 MB VRAM 


12-inch landscape 
384 X 512, such 
as 12-inch RGB 


8 bpp 


24 bpp 


24 bpp 


1 2-inch Monochrome 
640 X 480 


8 bpp 


8 bpp 


8 bpp 


1 3-inch RGB and VGA 
480 X 640 


8 bpp 


8 bpp 


24 bpp 


Super VGA 

800 X 600 


8 bpp 


8 bpp 


24 bpp 


1 5-inch Portrait (b/w) 
640 X 870 


4 bpp 


8 bpp 


8 bpp 


16-inch Color 
832 X 624 


8 bpp 


8 bpp 


24 bpp 


2-Page Display (b/w) 
870 X 1152 


4 bpp 


8 bpp 


8 bpp 


21 -inch Color 
870 X 1152 


4 bpp 


8 bpp 


8 bpp 



(continues) 
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Table 24.15 Continued I 


Display size 


51 2K VRAM 


1 MB VRAM 


2 MB VRAM 


PAL with convolution 


n.a. 


8 bpp 


8 bpp 


PAL without 
convolution 


8 bpp 


8 bpp 


24 bpp* 


NTSC with convolution 


n.a. 


8 bpp 


8 bpp 


NTSC without 
convolution 


8 bpp 


8 bpp 


24 bpp 



* Assumes proper sense codes me employed on PAL monitor. 

Notice that 512K of VRAM is the minimum configurution for the Macintosh (luadra 700; for the 900, 1 MB 
is minimum. 



Note 



There are two ways to wire a PAL monitor to a Macintosh. Only one way, selected by a set of 
extended sense codes, allows for 24 bits per pixel resolution. 



Apple offers VRAM upgrade kits for use in most Macintosh computers. Although not 
proprietary in any any, these kits can be purchased from a local Apple dealer as upgrade 
parts for Macintosh computers. 



Part numbers for Apple VRAM upgrade kits are below. Note changes and applicable 
products. 



Part Number 


Description 


Product 


M0517LL/A* 


Macintosh LC512K 
VRAM SIMM 


Macintosh LC only 


M5951LL/A* 


Macintosh VRAM 


Being replaced by 




Expansion Kit 


M5953LL/A 


M5953LL/A* 


Macintosh Quadra 
VRAM Expansion Kit 


Macintosh Quadra only 


661-0609“ 


VRAM SIMM, 256K 


Use two to upgrade 
Macintosh Display 
Card A^8 only 



*Order through Finished Goods. 
** Order through Sen'ice. 



Exchange Information 

To exchange defective VRAM modules included as original parts in Apple equipment, use 
the service part numbers below. Check with a certified Apple repair shop or dealer for 
information regarding the warranty status of specific systems. 







Errors Related to VRAM 



585 



Part Number 


Description 


Product 


661-0609 


VRAM SIMM, 256K 


Macintosh Display Card 4*8 


661-0649 


VRAM SIMM, 51 2K 


Macintosh LC only 


661-0722 


VRAM SIMM, 256K 


Macintosh Quadra and LC only 




Note 1 



Defective 256K VRAM SIMMs found in Apple equipment can be returned for replacement as either 
part number 661-0609 or part number 661-0722. The service center must specify the pari 
numbers. 



Service centers are encouraged to use advanced exchange for these products. 

Macintosh Ccntris and Quadra computers with 1 MB video RAM (VRAM) and set to 
32,000 colors may display a horizontal white line just below the middle of the screen. 
The effect is independent of the monitor used. A faint gray line below the middle of the 
screen is indicative of a Trinitron monitor. 

The VRAM on the computer should be checked. The Macintosh Centris and Quadra 
series requires VRAM with a speed of 80ns or better. 100ns VRAM, such as that found in 
a Macintosh llvx, will not work in these machines. 

Errors Related to VRAM 

The VRAM chips that Apple uses are supplied by multiple vendors. As such, the VR.AM 
chips may have different operating characteristics. If VRAM SIMMs are used in incompat- 
ible products or incorrectly, errors will be reported by the system. Obvious display prob- 
lems will be apparent also. 

Several common problems related to VRAM are mentioned in the following sections. The 
reader is cautioned that this is not a comprehensive treatment of all possible errors, but a 
summary of some of the common complaints entered in Apple Tech Support files. 

Macintosh LC 

A few pixels along the left edge of the screen intermittently change colors. 

Macintosh Quadra 

On large screens, pixels drop. 

Macintosh Display Card 4/8 

On startup, the 12-inch and 13-inch displays show only 256 colors, instead of the mil- 
lions the upgrade should provide. The Macintosh also starts up in black-and-white mode. 

If the Macintosh is restarted, the option for millions of colors becomes available. 
However, once you shut down the Macintosh, the problem recurs on startup. 
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Monitor Quality 

The measure of the distribution of color and brightness over tlie surface of the video tube 
is termed the uniformity of the monitor. 

Because the measure of uniformity is difficult, it must be undertaken in a laboratory. The 
results are that slight imperfections in the monitor appear as hazy patches on-screen. 
1*here is no fixed pattern of predictable location of the spots produced on monitors with 
poor uniformity. Usually, however, hazy regions are found at the edges of the display. 

Factors in the environment also contribute to variations in displayed color. Stray mag- 
netic fields from the equipment and lighting fixtures, as well as the earth's magnetic 
field, affect monitor displays. This is true even if the monitor is degaussed regularly or 
automatically. 

Problems relating to the uniformity of brightness are similar to those for color. When 
viewing a white raster display, the variations in brightness appear as gray patches. 

It is normal for monitors to exhibit some color and brightness variances somewhere on- 
screen. Use a video test program to evaluate the severity of the problem. In cases where 
there is a slight distortion, CRT replacement is not the solution. It is important that users 
understand the limitations of existing designs of large-screen CRTs. 

Dot Pitch Not Applicable for Monochrome Monitors 

The cathode ray tube in every monitor has an electron beam gun that shoots electrons 
through a perforated metal grid, or grill, to a phosphor coating on the inside of the dis- 
play area. When the electrons hit the phosphor, the coating emits light over small areas, 
or spots, called pixels (picture elements). 

Aperture in monitor terms refers to perforations in the grid through which the electrons 
travel before striking the phosphor coating. 

Pitch, or dot pitch, is a measure of the distance between pixels on the screen. If pixels are 
tightly packed, pitch is small. Monitors with smaller dot-pitch appear sharper. Larger 
dot-pitch monitors appear "grainy" to the viewer. 

The terms aperture, pitch, and dot pitch are used interchangeably and refer to the dis- 
tance between pixels. The number of holes (or apertures) in one row of the metal grid 
determines the maximum horizontal resolution available to a CRT. 

Monochrome monitors do not use dot pitch as a specification. 

Dot pitch is a specification for the placement of the red, green and blue dots that make 
up one color pixel. Since a monochrome image is made of only one dot, there is no pitch 
specification. 

Stripe Pitch versus Dot Pitch 

A pixel on a CRT can take the shape of a dot (in the case of a conventional monitor) or a 
stripe (as in the Sony Trinitron tubes). Because of the two geometries, definitions of pitch 
are made to accommodate the two systems. 
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The conventional method of display is to use three dots (red; blue, and green) arranged 
in a triangular pattern on the tube to create a single color pixel. The stripe technique 
uses a different method wherein three vertical stripes of phosphor are lined up side-by- 
side on-screen to produce a color pixel. This is common in Trinitron displays. 

The distance between pixels is defined as pitch. In the conventional case, it is the dis- 
tance between like phosphor dots. In the case of the Trinitron tube, it is a measure of the 
distance between like phosphor bars. 

Multiple Monitors via NuBus Expander 

Assuming a NuBus slot expander like those available from Second Wave, Inc., are used, 
13-inch monitors can be attached to the Macintosh. The expansion chassis uses one slot, 
leaving five free for video cards. The NuBus expansion chassis can hold eight cards itself. 
Second Wave warns that all video cards used in their chassis must be 32-bit clean. 

The specific configuration of the systems employed determines the success of multiple 
monitors on one Mac. I'he allocation of system resources in the Macintosh is determined 
by several Managers, like the Memory and Pallet Managers, that might have problems 
when more than 32 monitors are used at bit depth greater than 8 bits. 

Hardware limitations of the Mac also intervene. Parameter RAM on the Mac holds infor- 
mation for six NuBus slots, and the VIA chips have interrupts for only six slots. 

No NTSC Video Out on LCs 

As we have seen, NTSC video is different from standard composite video in that it is 
based on half-lines of video Information that scan in alternating rows down the screen, 
not full lines that increment one line at a time down the screen. 

Macintosh LC-class machines are designed to consider one full line across the screen as 
the basic screen unit. To work with NTSC signals, the Mac would need to understand 
and process half-line screen data. In the case of the l.Cs, this is impossible. 

Cards in the 8/24 series implement NTSC video signals by employing programmable 
logic in their designs. I'o do this on the LCs' logic board would require several thousands 
more transistors in the video ASIC than are currently used. As the LC is meant to be 
a low'-cost unit, this further addition to the design is in conflict with one of the basic 
intents of the model. 

Upgrading Video Cards 

Users who have the older version of the Macintosh Display Card 8/24 can upgrade to the 
new card for use with the new' Macintosh 21 -inch Color Display and the new' 16-inch 
Color Display. 

The upgrade is primarily a new PAL for timing corrections on the new' monitors. The 
Macintosh Display Card 8/24 is capable of driving the Macintosh 21-inch Color Display. 
There is no need to upgrade the ROM to use the Macintosh 21 -inch Color Display. 

A ROM Upgrade is required to support the new' 16-inch Color Display. The original 8/24 
card does not support the 16-inch Color Display. 
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Users who require the selection of white points in their work are encouraged to get the 
upgrade by ordering part number 076-0548 through a local Apple certified service center. 

The Need for In-Situ Adjustment 

Aging and movement of monitors (especially shipping) cause the monitors to drift out of 
their factor>^-set alignment. Periodic adjustments are therefore required to restore the 
unit to its factory configuration. 

Monitor adjustments^ w'hether for compact Macs or stand-alone monitors, require the 
use of a video test program like Color TPG or Snooper. Both of these programs produce 
standard test patterns and colors that are used to align the display and calibrate colors 
(see fig. 24.3). 




Fig. 24.3 

Programs like ColorTPG can be used to perform basic alignments of monitors. 



Caution 



Be very careful while working Inside a monitor. Various components store charges of deadly 
Intensity. 



Before proceeding with the monitor adjustment, check to see if basic tools are at hand. 
A set of small screwdrivers and plastic television tools are useful. A flexible ruler or tape 
measure is handy for measuring the screen dimensions. As far as the overall procedure 
for the alignment goes, the process is straightforward: 

1. Remove the case or cover from the monitor. Some models have cover plates over 
the adjustment pots. Check for this first before disassembling the unit. 
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2. Once you have access to the adjustment pots, adjust the width of the display to the 
monitor's specifications. 

3. Next, adjust the height of the display according to the specifications of the display. 

4 . Use a test pattern generator to create a focus pattern and adjust the focus of the 
display. 

5. Replace the cover and screws and make sure there are no leftover parts on the work 
surface. Start the monitor and check that all the adjustments and corrections have 
held with the replacement of the back cover. 

Remove the Cover 

In some cases, the display and alignment controls are located under a cover plate at the 
rear of the monitor. In most cases, however, the rear cover must be removed to get access 
to the controls. The cover plate can be easily removed with a small screwdriver to expose 
the controls. If removal of the cabinet back is required, disassembly of the monitor will 
include removal of the case screws and unfastening of the cover along and around its 
seam with the front bezel. Once open, the chassis will almost always have the adjust- 
ment pots facing out along the rear of the unit. 

Adjust the Width 

Adjust the brightness control on the monitor (if it has one) to the half-intensity point 
before correcting the width of the display. Also, adjust the contrast control to its maxi- 
mum setting. When these preliminary adjustments are set, launch the video test software 
that will be used to calibrate the system. 

Figure 24.4 shows the program Color rPG and its T-square window for setting height and 
width of the display. 
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i File Edit Screen Sizes lest Patterns RuHlIlary Reference Special 
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< THIS MERSUREMENT SHOULD BE 7.1 1 INCHES, EHRCTLV > 
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Notes. 

1 9-tnch Macintosh screens display 512 x 342 pixels at 72 x 72 pix./in. 

2. Standard menu bars occupg the first 512 x 20 pixels. 

3. Title bars (when present) occupg another 512 x 19 pixels. 

4. This window is located directly under the menu bar It has no title bar. 

5. This window should measure exactly 7.1 1 ( 512 / 72 ) in. wide and 
4.47 ( 322 / 72) in. hiyh. 

6 To measure the entire display ^ measure from the top of the menu bar. 
The entire display should measure 7.1 1 in. wide x 4.75 in. high. 

The diagonal should measure 8.55 (S0R( 7.1 1*2 x 4.75*2)) usable in, 
7. Adjusting to these specifications will assure that what you see is 
what you get (also known as VYSIVYG). 



Fig. 24.4 

The T-square window in ColorTPG is used to align width and height of monitor screens. 
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'Fhe T-square window in Color rPG show^s what the correct width and height of a display 
screen should be based on the specifications for a selected monitor. Custom sizes are 
supported too. Use a flexible ruler or tape measure to measure the horizontal and vertical 
dimensions of the display and adjust the monitor until the proper settings are obtained. 

Adjust the width using one of the plastic TV adjustment tools until the dimension 
matches that indicated on the T-square. Use the tape measure to check the width against 
the recommended setting. 

Adjust the Height 

After the width has been set, flip the tape over and measure the height of the display 
image. Once again, the I’-square will have the proper size displayed on it as a guide. 

Insert the screwdriver or TV adjustment tool in the height adjustment pot and match 
the dimension with that shown on the T-square. Confirm your settings with the tape 
measure. 

Adjust the Focus 

The last adjustment to the monitor should be the focus. Clean the screen first. Use a 
monitor test program to display a focus test pattern on the screen. Color TPG will pro- 
duce a focus test screen that fills the display with 9- or 12-point characters. Phis is shown 
in figure 24.5. 




Fig. 24.5 

A full screen of characters is used to focus the display. Compare the focus in the center against the 
corners and edges. 

Look over the display for fuzzy areas that appear out of focus. Pay close attention to the 
corners relative to the center and the focus of the characters along the diagonals. Switch 
between the 9-point and 12-point displays for comparison. Adjust the focus pot at 
the rear of the chassis to balance the focus of the characters across the surface of the 
display. Once the focus is achieved, adjust the contrast of the display so that the text 
is accentuated. 
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Replace the Control Panel Cover 

Once all the adjustments discussed above are effected, replace all the parts removed in 
the first step. 

The adjustment of a compact Mac's monitor is essentially the same procedure except 
removal of the case is required. 

Compact Mac Video Alignment Aid 

A drawing program and a laser printer can be used to construct an alignment tool for the 
compact Mac monitor. Draw a rectangle that is 7 inches by 4.7 inches using a favorite 
drawing package. 

Print the drawing on the laser printer using clear transparency sheets. Trim the sheet so 
that the template fits the screen of the compact Mac. The sheet will stick to the screen 
due to static electricity. Adjust the screen dimensions to match those printed on the 
template. Do not use this template for the Color Classic. It is not the correct size for that 
display. 
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Notes, Common Questions, and Problems 
with Macintosh Video 

Apple Technical Support logs many common problems associated with Apple monitors, 
new and old. A collection of these popular questions and problems are given below. 

Look over the list for systems and configurations that resemble the Macs you work on. 
Chances are that there is something here that rings a bell and can be of use in trouble- 
shooting systems and setups. 

Macintosh Monitor Noise at Startup 

Many Mac monitors make a noise at power-up when the degaussing coil is activated. The 
sound is simply the coil energizing and is in no way a sign of a problem. 

Compatible Systems with the 12-lnch Display 

Not all Macs support the 12-inch RGB monitor. The Macs that do support the 12-inch 
display are: 

Macintosh Display Card 4«8 and Macintosh Display Card 8/24 

Macintosh Ilci built-in video 

Macintosh llsi built-in video 

Macintosh LC built-in video 

Macintosh LC 11 built-in video 

Video cards previous to the 8/24 do not support the 12-inch RGB. The Macintosh Dis- 
play Card 8/24 GC does not work with the Macintosh 12-inch. In fact, the 8/24 GC does 
not work with the 12-inch RGB either. The 8/24 GC was designed for high-end systems 
that are contrary to the intended application of the 12-inch display. 
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Monitors and Geometric Distortion 

Variations and distortions of monitor images may be caused by changes in the Earth's 
magnetic field from place to j)lace. Such distortions include off-center images, distorted 
corners, and tilted screens. 

Because of the electromagnetic nature of monitors, all are affected to some degree. The 
extent of the distortion depends on the monitor design and the location. Moving the 
monitor may produce pronounced changes for better or worse. 

Use the suggestions that follow to assess whether the monitor is being influenced by 
environmental effects or is in need of repair. 

Change Location. Move the monitor to another place and note changes to the display. 

If changes are linked to the place or position, the environment is the source of the distor- 
tion. 

Remove Metal Objects from the Area. Monitors operated in or around large metal 
objects can suffer from distortions of the image. Try to relocate the monitor, or rearrange 
the objects around the monitor, until the problem is minimized. 

Look for Other Environmental Influences. Consider the effects of motors, electric 
appliances, other monitors, and tools in the workplace. If the display jitters, has lines in 
it, or flickers, this may be signs of environmental interference. Often, two monitors sit- 
ting side by side cause a jitter. 

Try turning off appliances to see if the effects disappear and the monitor returns to nor- 
mal. Fluorescent light fixtures are a common source of this kind of problem. Other 
sources are refrigerators, coffee makers, copy machines, and power tools. 



Caution 



Do not adjust the monitor to compensate for the effects imposed on it by environmental factors. 
This will lead to the monitor being adjusted for a specific electromagnetic environment and not 
according to factory specifications. If adjustments are made to the set under these conditions, 
relocating the monitor will result in the set being misaligned again. For this reason, alignment 
under these conditions is not recommended by Apple. 



Cause of Visible Lines in Color Monitors 

An apparent defect in some Apple monitors appears when a light-colored background or 
desktop pattern is displayed. The "defect" appears as a very faint horizontal gray line that 
extends across the screen just below the middle. Apple 16-inch displays appear to have 
two of these lines. What are they? 

The thin lines running across the bottom of the display are part of the Sony Trinitron 
design and are not a defect. The 14-inch display has one line running across the display 
about two-thirds of the way down; the 16-inch monitor has two lines, one at about one- 
third of the way down, and another about two-thirds of the way down the display. 
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rhe following monitors use a Sony Trinitron lube: 

13- inch High Resolution RGB Monitor 

14- inch Macintosh Color Display 
Macintosh 16-inch Color Display 
Macintosh Color Classic 
AudioVision 14 Display 
Macintosh TV 

Macintosh LC 520 
Performa 550 

The Sony Trinitron has a specially designed grill that produces a sharp image but relies 
on a support wire to stabilize the aperture grid. The size of the wire is thinner than a 
human hair. 

Note that the faint horizontal llne(s) described above are not monitor defects. The lines 
cannot be removed by an adjustment or alignment of the system. They cannot be 
removed by any repair procedure. 

Nearby Interference Can Cause Horizontal Lines 

My Apple monitor has a phantom scan line that scrolls across the screen. What's the 
cause? 

One probable cause of this problem is 60 cycle (Hz) electrical noise somewhere in the 
vicinity of the monitor. Because the problem is quite noticeable, the scan rate of the 
monitor is probably around 60 Hz and is susceptible to electrical pickup. 

Noise of this kind is usually from electrical lights, appliances, and power tools. Look for 
sources of magnetic fields in the immediate environment, as well. 

Cure for Jitters in RGB Monitors 

Users of the High-Res RGB monitors have encountered a two prong problem concerning 
their .sets. I’o fix a jitter problem, logic boards are replaced only to find that a serious 
convergence problem results. 

Standard adjustment procedures using V-Twist and H-Stat pots fail to effect the repair. 
Convergence can be off by as much as 1.8-inch vertically. Adjusting V-Twist only par- 
tially aligns the image. If the image is correct in the center, it appears off at the edges or 
at the top and bottom. Distinct red, blue, and green shadowed images are on-screen in 
different sizes. 

To align the unit, adjust pots labeled V-top and V-bottom on the logic board. This 
should bring the unit back into proper adjustment. The origin of the problem is most 
likely a jar or bump of the unit that moved the pots. 
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What You Can Do to Prevent Screen Interference 

If the interference is coming from power lines, a power filter is required for the supply 
lines. 

If the interference is traceable to electromagnetic interference (MMI) in the environment, 
the only option is to relocate the monitor to another place. Special shielding placed 
around the unit can help with EMI problems but is usually not a practical solution. 

Shielding Suggestions for Interference 

Several Apple monitors are known to wobble incessantly in the workplace while the PC 
monitors are unaffected and stable. Noise from power lines is the prime suspect, but why 
are only the Mac monitors affected? Can this interference be shielded? 

The electrical lines or arching fluorescent lights are very likely the cause of the problem. 
The reason the VGA monitors appear unaffected is that they operate at a 60 Hz refresh 
rate, the same as the electrical system. If electrical noise or interruptions occur at the 
same times the monitor refreshes, the disturbance may go unnoticed. The Macintosh 
display refreshes faster than 60 Hz and is subject to the noise. 

Find the cause of the noise and try to remove it. There are no practical shielding solu- 
tions for a problem like this. As far as a solution is concerned, the best thing to do is to 
try to find the source of the noise and remove it or fix it. As far as Apple recommenda- 
tions are concerned, there is currently no known practical shielding solution for this 
kind of problem. 

Troubleshooting Screen Flicker in 8/24 cards 

The origin of this problem may actually be the 8/24 GC control panel. Restart the com- 
puter and start with the Shift key down to disable the extensions. If the flicker goes 
away, the problem is in the software. Check for cross conflicts with other INlTs and 
CDEVs in the system as well. Also look for incompatibilities with other hardware in- 
stalled in or with the system. 

Disabling the 8/24 GC CDEV w41l force the card to act like a standard 8/24 model. If the 
problem persists, check for EMI problems in the environment. 

Degauss Adjustment in RGB Monitors 

When should a user degauss his monitor and what are the symptoms of needing to be 
degaussed? 

Degaussing a monitor corrects small patches of color distortion that occur over time as 
the monitor is used. High EMI enhances the problem. The situation is likely to occur if 
the monitor is moved while the power is on. 

Press the degauss switch if there is a straying or separation of color on-screen. 

No Synch On Green Support in LC III, Q660AV, Q840AV, or Power Macs 

Older Macintosh computers used a technique wherein the video synchronization signal 
is sent along with the green signal. This is referred to as "synch on green" processing. 
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According to Apple technical notes, synch on green was not included in the LC III, 
660AV, 840AV, and Power Macs because: 

1 . The increasingly popular use of PC-multifrequency displays that do not support 
synch on green has created too many compatibility issues to warrant synch on 
green in newer Macs. 

2 . Popular standards like VGA and VESA do not support synch on green. 

3. Current Apple monitors do not support synch on green either. 

4 . Newer power-saving ''green" monitors that "sleep" when not in use have separate 
synch lines to signal the monitor to sleep and save energy. Since separate lines are 
used anyway, no synch on green is required. 

5 . The signal processing of the synch off the green video adds cost to the system. 

If a monitor will not work without synch on green, there is little that can be done 
to remedy the problem. In fact, this is only a problem with a small number of dis- 
plays. 

If the monitor cable does not connect the proper synch signals to the monitor, try 
replacing the cable (or adapter) with another one properly wired with the correct 
connections. 
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Note 



In most cases, if the synch on green is present in the system, there is no need for cables or adapt- 
ers to pass the control lines through in physical connections. Since some monitors wind up display- 
ing a greenish tint when separate synch signals are present, not passing them is a sure-fire cure for 
the problem. 



Video Monitor Screen Disappears in Power Macs 

AV Power Macs have been known to lose the application Video Monitor's window at full 
screen suddenly w'hen an external monitor is connected to the HDI-45 port. When the 
monitor is connected to the DB-15 video port on the AV card, everything is OK. What is 
the setup for getting the window to appear on the display when the WDl-45 port is used? 

The "full screen" setting prompts the Video Manager that there is another display 
connected to the AV card. This sets the Preferences for the application accordingly. To 
restore the system to its original state, open the Preferences folder in the System folder 
and destroy the Preferences file for the Video Manager. 
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Summary 

In this chapter we looked in to the basics behind Macintosh video and how the image 
originates in a Macintosh system. System and monitor specifications are addressed along 
with industry standards for video systems and signals (RS-170, -170a, -343, NTSC). Mac- 
to-NTSC is covered in some detail as it is growing in popularity for display and presenta- 
tion systems. 

Several video adapters for high resolutions and foreign (VGA-type) display standards are 
discussed and schematics are presented for adapters. Along the same lines, a discussion of 
how to construct a video cable is included with a discussion of sense codes. 

A brief discussion of Apple video cards is undertaken in this chapter too which outlines 
the basic differences among several models. 24-bit color is addressed along with some 
more notes on VRAM upgrades and problems associated with VRAM (see chapter 22, 
"RAM: The First Thing to Add" also). 

Although not specifically focused on monitors (see chapter 7, "Monitors," and chapter 
39, "Monitor Problems"), several common monitors and issues surrounding display are 
discussed. The need for in-situ adjustments is considered and procedures for making 
routine adjustments to compact Macs' video displays and modular Macs' monitors are 
given. 
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Adding Accelerator Cards 

by Ken Grey 



rhe quest for speed, and often the need to extend the value of an existing Macintosh 
system, lead users to consider accelerator boards or CPU upgrades. Though not always 
better than a full computer replacement, they are often a more cost-effective answer. And 
in doing so, your CPU can win a major battle in the war against obsolescence and ineffi- 
ciency, while staving off the inevitable for a while longer. 

Understanding Accelerators 

It makes good sense to use an accelerator when a lot of money has been invested in the 
Macintosh and you cannot exchange the unit for a newer model. Users of older Macs 
that have considerable money invested in (older) RAM, hard drives, or software that will 
not be ported to the PowerPC may be wise to look to third-party sources for accelerator 
boards for their aging computers. Fear not, however, there is some kind of accelerator for 
just about everything the Mac does, with the real question being one of how to evaluate 
a diminishing return: how long you can keep shelling out money on an old computer 
before upgrading to a new machine with many of the upgrade board features built in. 
Only you can decide that, and it helps to know that sentimentality has no place in the 
resale market. 

Of the two general options, it is important to realize that the accelerator board (as op- 
posed to a CPU upgrade) only speeds up certain information paths, such as the SCSI bus 
or QuickDraw graphic routines. Some cards are application-specific, such as the YARC 
Renderman board (covered later in the chapter) that speeds up Pixar's MacRenderman 
software rendering engine. If you do rendering, or work in Photoshop, and it is the only 
thing you need to speed up, then look for the application-specific accelerators covered 
later in this chapter. 

Another criticism against accelerators is that speeding up the clock and processor is only 
partially effective as an upgrade because the data bus over which data flows to the pro- 
cessor is still running at its original (slow) speed. This creates a bottleneck in the system 
that the processor enhancement cannot work above. To get around the data bus bottle- 
neck, designers often add high-speed Static-RAM (SRAM) to the accelerator. SR.AM acts as 
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a cache between main memory and the accelerator. In older compact Macs and some 
020-based designs, a variant of this technique was to add the memor}^ directly to the 
accelerator card so that the data bus was largely bypassed. This is now being revised in 
some new PowerPC accelerators that use a high-speed cache and R.AM on-board the ac- 
celerator to optimize performance. 

As a note to the upgrader, this configuration, though better from a performance stand- 
point, sometimes requires that faster RAM memory is necessary. On the whole, the use of 
slow SIMMs causes the accelerator to use more wait-states, thus slowing the system. Fur- 
thermore, as the addition of SIMM sockets and memory management chips increases the 
cost of the board, it remains to be seen if vendors apply this design to a wide range of 
products given the cost sensitive nature of the current market. Macs have never been 
more inexpensive. This has a serious impact on the accelerator market that grew in the 
years past when new Macs were a bigger part of the computer user's dollar. 

Factors that can affect performance of accelerated Macs are the amount of native 
(motherboard) RAM and its speed, the native SCSI transfer rate, data bus speed and 
width (how many bits wide is the bus and the clock speed at which it is running), hard 
drive performance, and possibly the presence of an FPU or coprocessor if it is needed for 
a specific application. Additionally, it should be recognized that not all accelerator cards 
are designed the same, and some offer more (better) engineering than others. Thus, ap- 
parently equal 33 MHz 040 cards will not perform identically even though the core CPU 
is the same. Sometimes what the buyer gets in a more expensive card is better perfor- 
mance and reliability based on better engineering and optimization of the accelerator for 
a particular Macintosh model. 

Compact Macs such as the Mac Plus, SF, and Classic all have slow SCSI ports. Large file 
access will necessarily be slow^ in these systems if the SCSI port is not enhanced. 68030- 
and 68040-based Macs offer more efficient designs both in their system architectures and 
CPU design (caching) that greatly enhances the performance of Macs with these chips. In 
addition, 68030- and 68040-based Macs have the Paged Memory Management Unit 
(PMMU) for virtual memory. 

Accelerator boards made for the compact Macs connect or solder onto the host 
machine's 68000 chip or, if one is available, use the PDS slot on the motherboard. Natu- 
rally, for the ordinary user, the ease of plug-in using the PDS slot is preferable. In the case 
of the Mac Plus however, there is no expansion slot, so that upgrades require a clip for 
the accelerator to mount above the main logic board over the 68000, or require direct 
soldering of the accelerator or connector socket to the 68000. Because of this last condi- 
tion, the Plus owners who are more electrically faint of heart may w^ant to have the up- 
grade done at a dealer or Apple-authorized service shop. Because heat dissipation in early 
compact Macs like the Plus is a problem, these units require fans for hefty upgrades like 
full accelerator boards. In contrast, most modular Macs have pop-in PDS card accelera- 
tors. On the whole, any qualified service center can install and test the boards with little 
risk of damage. 

Upgraded Macs that have very old parts and subsystems may turn out to be unreliable. It 
may be wise to upgrade power supplies, check floppy drives, and check internal cables if 
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spending a lot on accelerators. As far as problems with the upgrade are concerned, watch 
for AppleTalk, printer, and general software compatibility problems with accelerators. 

Terms 

rhere's a lot to understand even when speaking generally about computer acceleration. 
There are a number of different ways more speed can be wrung from your Macintosh. 

But how that speed is achieved, and where the speed occurs can be confusing. The terms 
covered in the section below may help to discern the varieties of acceleration available to 
users, as well as concisely explain where the speed occurs and what can be expected from 
the varieties available. 

FPUs and Floating Point Math 

The floating point unit (FPU) or math coprocessor is mostly used in programs that do 
CAD and 3-D rendering. Sometimes it is used in complex spreadsheets — statistical and 
scientific calculations that use trigonometric functions and square roots. As mentioned 
elsewhere in the book, Macs use SANE routines to process numeric calculations. An FPU 
can speed calculations because SANE traps built into programs route mathematical pro- 
cesses and instructions away from the ROM code to the FPU. SANE routines are more 
accurate (they exceed the accuracy recommended by the IEEE standards), but FPU rou- 
tines are fine for most applications. The clear advantage of the FPU is speed for those 
who are doing floating point calculations. If adding an FPU to a system, clock speeds of 
the FPU and CPU should match. Typical increases in floating point performance are in 
the range of 400 to 800 percent depending on cards and clock speeds. 

QuickDraw and Application-Specific Acceleration 

For those who work primarily with graphic images and pre-press applications, a 
QuickDraw accelerator may make a bigger difference in getting the job done than a 
straight CPU accelerator. Images that normally take minutes to paint on the screen can 
take seconds with one of these special purpose accelerators. 

QuickDraw accelerators are usually NuBus cards that plug directly into the Macintosh. 
Optionally, they can be daughter-board cards that plug into a video card. Most of these 
cards possess their own microprocessor or digital signal processor (DSP) which, along 
with on-board software, speeds the execution of QuickDraw commands and procedures 
well beyond that normally available on the host Macintosh by off-loading the job to the 
separate processor for execution. This greatly reduces the Mac's video overhead and en- 
hances the video or QuickDraw portion of the Mac's performance. Don't expect these 
special purpose cards to enhance the overall performance of the Macintosh, however. In 
contrast to the general CPU accelerators, they are optimized for tasks that use 24-bit 
color QuickDraw graphics. 

Heavy users of PostScript files and calculations are better advised to look into general 
CPU accelerators rather than specific QuickDraw accelerators. PostScript is calculation 
intensive and responds well to an overall enhancement in processor speed and number 
crunching ability. Examples of heavy PostScript arc those in the desktop publishing 
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industry who focus on Quark Xpress, Aldus PageMaker; Adobe Illustrator, Aldus 
PreeHand, and some rendering programs. In most modern cases, page layouts include 
both PostScript and 32-bit QuickDraw in documents that have text flowed around 24-bit 
photographs. Phese applications benefit from CPU and QuickDraw acceleration; it is up 
to the user to determine whether one or the other is predominant. 

Application specific accelerators, as mentioned in this chapter's introduction, use a spe- 
cialized RISC or DSP chip with accelerated data paths hardwired or cached to a particular 
software's internal routines or particular kind of math function. 

SCSI Acceleration 

Users of programs that access the disk frequently or load large files from the hard drive do 
not usually benefit greatly from CPU accelerators. Quick rime and database users fall into 
this class normally. In these cases an accelerator will aid in the processing of data once it is 
loaded into RAM, but in some cases there is an actual degradation in SCSI hard disk access 
time due to an apparent slippage in timing between the accelerator's faster speed and the 
host system's data bus. As such, there is no remedy for the degradation outside of better 
engineering of the accelerator card. Users of big databases and files will greatly benefit from 
faster hard drives or SCSI accelerators if file access is the main bottleneck. 

In cases where the Mac Plus is the object of a SCSI acceleration card, keep in mind that 
the early implementation of the SCSI bus in the Plus resulted in this model not possess- 
ing a controller with a handshaking connection. Apple strongly recommends against 
blind transfers. I*o get around this bottleneck, many manufacturers of Macintosh accel- 
erators include an accelerated SCSI port or option for their Mac Plus cards. 

Of course, owners of SCSI accelerators need hard drives capable of keeping up with them. 
A slow drive can be accessed quicker from the SCSI accelerator board, but it cannot be 
made faster by the board. Double rotation speed drives and SCSI-2 Past/VVide drives are 
the high-end choices for the user needing optimum disk access and throughput times in 
conjunction with SCSI accelerator cards. (You can find several examples of these drives 
in Chapter 8, "Hard Disks.") 

RAM Cache Boards 

All Macs provide a means to put aside a piece of R.AM memor)' for use in a high speed 
RAM cache. Under System 7, the Memory control panel is used to set the amount. Sys- 
tem 6 users set it in the General control panel. 

A RAM cache is used by the Macintosh to store frequently used instructions and data in 
a special storeroom near the main processor so that the CPU can get to the data very 
quickly when it is needed. Apple recommends that 32K or cache be reserved for system 
use for every 1 MB of RAM installed. Phis is a controversial number and some u.sers re- 
port that the Mac will actually slow down when large caches are set due to a poor search 
algorithm used by the Mac to search through its cache. Other users report that a particu- 
lar cache setting results in specific programs "feeling" faster. Experimentation is the key 
to resolving the exact setting required for a specific use. 
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The application of cache is more important today because the microprocessors in use in 
modern Macs greatly exceed the speed of memory and hard drive components. One 
common enhancement to Mac Ilci and newer Macs is the addition of the high-speed 
cache card. 

These cards usually contain 32K, 64K, or 128K or high-speed SRAM memory rated at 25 
nanoseconds or faster that cache the data and instructions normally housed in the RAM. 
They are simple to install and plug directly into the Mac's cache slot. Depending on the 
manufacturer; a software extension may be included to optimize the use of the card. 
Many third-party accelerators use a form of "smart" cache that permits smaller caches to 
work faster than larger ones. All cache cards are generally inexpensive and provide ap- 
proximately a 20 percent boost in speed for most applications and systems. 

So successful is the caching scheme tliat the modern Motorola processors from the 68020 
on up include a cache on-board the 1C (integrated circuit) itself. The 68030 has two 256- 
byte caches; one is used for instructions and the other for data. 
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The next section details products covering the spectrum of acceleration solutions for 
most Macintosh models. Since products are released on an almost weekly basis, we've 
tried to stick to companies that seem to be keeping up with the new model curve; con- 
tacting them will tell you if your latest model is supported if it is not mentioned here. 
Like any market, Mac accelerator makers come and go, perhaps coming from the gargan- 
tuan PC market, dipping into the Mac market with an adapted PC product. Companies 
who do not meet the general criterion given above usually are not traditionally "Mac- 
like" either — definitely harder to figure out where to find help, and not particularly 
fervent about the Mac itself. As new model lines are introduced, existing third-party 
hardware acceleration companies supporting the Mac will adapt a product and re-release 
it as something else. The companies covered in this section have a vested interest in the 
Macintosh's future development. Each has several years of Mac platform development, 
or has a product so good that not listing it may potentially rob you of the speed you 
need. 

As a general rule, the closer you can get to an actual Apple CPU product, the more com- 
patibility your upgrade will have (not accounting for other sectors of the market, such as 
Apple scanners, old Apple hard drives, or Apple modems). If Apple endorses or licenses 
its own CPU hardware or system level software to a third-party developer's board or pe- 
ripheral, the more compatibility you achieve. By the same token, it is best to use caution 
with a company that does not base its product line around the Mac. 

The products in this chapter are listed by function and alphabetically by company. A 
description of the board and performance is given for each model, as well as compatibil- 
ity and any installation details that are necessary. You can find more information about 
installation in Chapter 4, "Overview of System Software," and Chapter 5, "Connecting 
Peripherals." 
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Brainstorm Plus/SE Accelerator 

The Brainstorm Accelerator more than doubles the speed of a Macintosh SE/Plus, making 
it faster than a Macintosh II. The speed of graphics operations is doubled on the Plus and 
tripled on the SE, and hard drive transfer rates are claimed by the company to increase 
up to five times, making your computer dramatically more responsive when launching 
programs, scrolling documents, manipulating graphics, printing, calculating spread- 
sheets, or using a database. The Brainstorm Accelerator achieves this lightning perfor- 
mance using Bus Acceleration. Unlike other accelerators, which must wait for the slow 
chips on the original 8 MHz Macintosh motherboard, the Brainstorm Accelerator incor- 
porates a specially-designed chip which reconfigures the Macintosh bus to operate at 16 
MHz. In conjunction with a 16 MHz CPU, this allows the existing memory and input/ 
output chips to operate at two to three times their original speed. 

Also found on-board is the Brainstorm Bus Accelerator (BBA) chip, which more than 
doubles the speed of the SCSI interface on the Macintosh motherboard with the card 
installed. It also allows you to operate a SCSI hard drive with a one-to-one interleave at 
its top speed, further boosting overall performance. The Brainstorm Accelerator's fast 
SCSI reduces the time you wait for the hard drive by more than half, smoothing one of 
the most serious Macintosh performance bottlenecks, notoriously found on the older 
models like the Plus and SE. 

Compatibility. The BrainStorm Plus/SE Accelerator works with an extensive list of pro- 
grams, including Microsoft Excel and Word, PageMaker, all Claris sofrtvare, and nearly 
every other application, INIT, and CDEV that has been tested. BrainStorm guarantees 
compatibility with any Macintosh software which adheres to Apple's programming 
guidelines. It supports standard Apple system software, including System 7. 

Other requirements include: 

RAM must be 100 nanoseconds or faster 

Requires System Software 6.0.4 or later 

Some SCSI hard disks may need updated drivers 

Does not support HD20 serial hard disk in floppy port 

Installation. BrainStorm requires that an authorized repair shop perform the upgrade on 
the Plus, optional for the SE. End-user installation on SE requires a separate tool set avail- 
able from BrainStorm. 

DayStar Value 040 Card 

A family of lower cost 68040 and 68LC040 upgrades for the Mac LC, LC 11, Performa 400, 
405, and 430, the Value 040 is available in speeds ranging from 20 MHz to 40 MHz, has 
an optional EtherNet Module, and a 128K SRAM cache. The Value 040 provides a perfor- 
mance boost that takes a Mac LC machine up to Centris 610 or even Quadra 840AV 
speeds. See figure 25.1. 
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Fig. 25.1 

DayStar Value 040 Card. 

The Value 040 utilizes the same technology^ as DayStar's Turbo 040, which received 
MacWEEK magazine's 'Tive star," excellent overall rating. And because the Value 040 was 
designed to run on the Mac LC, it consumes less power than the Turbo 040 family. The 
Value 040 is available in 20 MHz, 25 MHz, 33 MHz, and 40 MHz speeds and does not 
require an adapter. A 128K Static RAM cache is optional on the 33 MHz and 40 MHz 
models and increases performance up to an additional 70 percent. The Value 040 also 
works with the memory you already have, so there are no hidden costs. The Value 040i 
model is available for common business users who don't require the 040's built-in math 
unit. The math unit is only beneficial to those who need advanced math capability for 
performing complex spreadsheet recalcs, rendering, statistical, or scientific applications. 

The Value 040 supports an optional EtherNet Module that allows users to add a standard 
Quadra-style EtherNet transceiver to their Mac LC. Now Mac LC users do not have to 
sacrifice high-speed networking when adding an accelerator board. 

rhe EtherNet Module supports Direct Memory Access (DMA) to motherboard memory 
for the fastest performance possible. The EtherNet Module works with any Apple com- 
patible EtherNet transceiver which supports thick, thin, or lOBaseT cabling. 

Compatibility. The Value 040 is 100 percent compatible with all Centris and Quadra 
compatible software, including Apple System 6, System 7, QuickTime, virtual memory, 
and AppleTalk Remote Access (ARA). 

The AutoCache software which is included allows most applications that are not 68040 
compatible to switch to 68030 cache mode automatically. Once a 68040 incompatible 
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application is added to the AutoCache list, the Image 040 transparently switches cache 
modes while that application is open and reverts to the standard mode when the appli- 
cation is closed. 

Installation. The board can plug directly into the motherboard PDS, or with a DayStar 
SlotSaver adapter, plugs into the CPU socket to leave the PDS and inline NuBus slot 
open. 

Specifications. 

Processor: Motorola 68040 microprocessor and 128K SRAM cache (optional on 33/40 
MHz board models). 

CPU speed: 25, 33, and 40 MHz. 

DayStar Quad 040 Centris/Quadra 68040 Accelerator 

The Quad 040 combines a 40 MHz 68040 processor with a 128K SRAM secondary cache 
to increase the performance of the Centris 610, 650, and 660AV, and Quadra 700, 800, 
900, and 950. The Quad 040 takes the Centris and Quadra beyond the speed of the 
Quadra 840AV at a fraction of the cost of buying a new machine. 

The Quad 040 provides several other features and enhancements: 

■ A QUIC (Quadra Universal Interface Connector) slot 

■ PDS design 

■ It can plug directly into the motherboard PDS 
or 

VVith a SlotSaver adapter, the board plugs into the CPU socket to leave the PDS and 
inline NuBus slot open 

■ Transparent operation of non-68040 compatible applications 

The Quad 040, which utilizes the same technology^ as DayStar's Turbo 040, couples a 40 
MHz 68040 CPU with a secondary 128K Static RAM cache. Together, they boost Centris 
and Quadra performance beyond that of the Quadra 840AV. And unlike buying a new 
Mac or NuBus-based accelerator board, the Quad 040 works with the memory you al- 
ready have on the motherboard. 

The Quad 040, provides a QUIC (Quadra Universal Interface Connector) slot, which is 
a high-speed expansion connector for DayStar and other third-party products. It allows 
daughter cards to communicate at the Mac's Processor Direct Slot (PDS) speed and bypass 
the relatively slow NuBus interface. DayStar offers the Charger QUIC daughter card to 
upgrade the Quad 040 to the same functionality as the Image 040 for high-performance 
Adobe Photoshop processing in addition to other imaging applications. 

The PDS design of the Quad 040, unlike NuBus-based accelerators, synchronizes with the 
motherboard. This allows the board to take full advantage of the Centris and Quadra 
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machines' faster motherboard memory, video, and SCSI subsystems. The PDS architec- 
ture with the 128K caclie allow the Quad 040 to achieve the absolute fastest performance 
possible while ensuring 100 percent compatibility with existing hardware. 

Installation. The Quad 040 also has a ''universal" design that supports seven 
Macintoshes. It installs in seconds into the PDS of the Centris 650, Quadra 700, 800, 

900, or 950. The Quad 040 supports the Centris 610 and 660AV with the addition of a 
low-cost adapter. 

Because the Quadra's PDS connector is inline with a NuBus slot, adding a PDS card 
blocks a NuBus slot. To overcome this obstacle, users can purchase a low-cost SlotSaver 
adapter which provides a slot for the Quad 040. This adapter connects into the CPU 
socket, thus leaving the motherboard's NuBus and PDS connectors open for other 
boards. (This approach has proved very successful for the DayStar Mac II family of 
PowerCache accelerators.) 

Compatibility. The Quad 040 is 100 percent compatible with all Centris and Quadra 
software. It completely supports Apple System 7, including QuickTime, virtual memory, 
and AppleTalk Remote Access (ARA), as well as all Centris and Quadra compatible hard- 
ware, including busmasters and accelerated video cards. 

Specifications. 

Processor: Motorola 68040 CPU with 128K SRAM cache. 

Speed: 40 MHz. 

On-board Features: Apple-licensed ROMs and bundled imaging utilities. 

DayStar Image 040 CPU Accelerator for Quadra/Centris Macs 

rhe Image 040 provides speeds up to and beyond Apple's fastest non-RISC Mac, the 
Quadra 840AV, in every application. I'he Image 040 utilizes the same Motorola 40 MHz 
68040 CPU found in the new Quadra 840AV. It also provides a 128K Static RAM cache to 
further enhance performance. 4 his combination allows any Quadra or Centris machine 
to run all applications up to 30 percent faster than the Quadra 840AV (see fig. 25.2). 

rhe Image 040 also provides "Adobe Charged" performance for speed gains up to 500 
percent in Adobe Photoshop and other imaging applications that utilize the Photoshop 
plug-in standard. Yhe Image 040 also features twin AT&T DSPs to accelerate Photoshop 
and other imaging applications up to 500 percent, which is significantly faster than the 
Quadra 840AV. 1'he Quadra 840AV provides a built-in AT&T DSP 3210 which excels in 
floating point environments found in speech recognition and other audio applications. 
The Image 040's twin DSPs' architecture is better suited for the acceleration of integer- 
based operations like those found in imaging applications. 

The Image 040 comes with DayStar's "Adobe Charged" software, including Charger 
Suites Vol. 1 with PowerPreview as well as Kudo Image Browser, Storm PicturePress 2.5, 
XAOS Tools' Paint Alchemy, and Kodak's Photo CD Access & Sampler. Additional soft- 
ware modules are available to accelerate Kodak Precision Color Management, Kodak 
Photo CD, Kodak DCS 200, and LeafScan. 



IV 



Upgrades 



606 



Adding Accelerator Cards 




Fig. 25.2 

DayStar Image 040 CPU Accelerator Upgrade Card. 

Compatibility. The Image 040 supports the Centris 610, 650, and 660AV, and Quadra 
700, 800, 900, and 950, and is 100 percent compliant with all hardware and software 
able to run on Quadra/Centris-level Macs. 

Installation. The board plugs directly into the motherboard PDS. With a DayStar 
SlotSaver adapter, it can plug into the CPU socket to leave the PDS and inline NuBus slot 
open. 

Specifications. 

Processor: Motorola 68040 microprocessor. 

Speed: The CPU has 40 MHz and the twin DSP chips have 64 MHz. 

On-board Features: Apple-licensed ROMs and bundled imaging utilities. 

DayStar PowerPro 601 PowerPC Upgrade Card for Centris and Quadra 

The PowerPro 601 is the first third-party PowerPC coprocessor yet announced for the 
Mac (though others are sure to follow). Plugging directly into the PDS connector of the 
Macintosh Quadra 650, 700, 800, 900, and 950, and Centris 650 computers, this 
PowerPC processor-based upgrade card is currently available in 66 and 80 MHz speeds. 
PowerPro 601, with its high-performance memory and cache options, upgrades the 
Quadra or Centris to Power Macintosh 7100 and 8100 levels of performance (see fig. 
25.3). 
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Fig. 25.3 

DayStar PovverPro 601 PowerPC Upgrade Card. 

The PowerPro 601 uses genuine Apple PowerPC ROMs. Phis ensures that users who 
purchase DayStar upgrade cards will have the same level of compatibility with current 
Macintosh hardware and software products as Apple's solutions. I his includes the 
Macintosh software emulation capabilities found on Apple's Power Macintosh. In addi- 
tion, users who want to avoid running in emulation can reboot Macs that have been 
upgraded with a PowerPro 601 and operate at full Quadra speeds. This is an option that 
is important to many users who will switch to PowerPC over the course of the next year. 
And, it is an option that is not available for users who purchase a Power Macintosh sys- 
tem or logic board upgrade. 

The PowerPro's plug-and-play design is more convenient than Apple's Power Macintosh 
logic board upgrades — no board switchouts. In contrast, Apple offers 80 MHz PowerPC 
performance in the form of a logic board upgrade, but only for users of a Quadra 800 or 
840AV. DayStar's 80 MHz PowerPro 601, by contrast, can support any of six different 
Quadra and Centris platforms. Users of the PowerPro 601 will be able to upgrade to 100 
MHz performance when that chip becomes available. 

While the PowerPro 601 works with the memory already installed on the Macintosh 
computer, DayStar designed it to support up to 128 MB of additional RAM using the 
same 80 nanosecond 72-pin SIMMs required by Power Macintosh computers. Memory 
added to PowerPro 601 is also contiguous with the Macintosh computers'; that is, it adds 
onto the motherboard memory. This feature works transparently and does not require 
special configuration. And, if users run in 040 mode, they still have access to any 
memory on the PowerPro 601. The ability to add DRAM (Dynamic Random Access 
Memory) to a PowerPC-based, processor-ba.sed upgrade card is presently unique to 
DayStar's PowerPro 601. 
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The PowcrPro 601 has an "asynchronous" design, allowing it to run at the maximum 
speed of the processor, independent of the motherboard's speed. Other manufacturers' 
boards, such as Apple's PowerPC Upgrade Card, use "synchronous" designs. Synchronous 
designs cannot take advantage of 80 MHz speeds, because they can double only the 
speed of the motherboard in which they arc installed. I’he speed that the asynchronous 
design offers will appeal to high-end users who need the maximum level of performance 
available from their systems. 

Installation/Compatibility. The PowerPro 601 plugs directly into the PDS connector of 
the Macintosh Quadra 650, 700, 800, 900, and 950, and Centris 650. It is compatible 
with all applications compatible with the Apple Power Macs of the same speed and RAM 
configuration. 

Specifications. 

Processor: PowerPC 601 microprocessor. 

Speed: 80 and 66 MHz versions flOO MHz version delivered the day the microprocessors 
ship in production volumes (fourth quarter 1994)). 

On-board Features: Apple-licensed PowerPC ROMs, support for up to 128 MB of op- 
tional memory, high throughput 64-bit memory access, optional 1 MB secondary cache, 
and bundled imaging utilities. 

DiiMOCache 030 Accelerator 

The DiiMOCache 030 Accelerator is a 68030 PDS card running at 50 MHz, with the addi- 
tion of a 64K SRAM cache. This card comes in several models differentiated by the plug 
adapter for each particular Mac. This card is as fast as a 68030 upgrade gets, even outper- 
forming some 25 MHz 68040 processors (sec fig. 25.4). The DiiMOCache 50 MHz accel- 
erators support Mac II line (Ilci/cx/vx/vi), LC line, Performa Line, and SE/30 Macs. The 
card accelerates all CPU intensive functions, offering twice the performance of most 
68030 Macs. An optional math coprocessor chip helps increase math calculations by up 
to 500 percent. 

Compatibility. All standard Mac hardware/softwarc, and all PDS-capable Macs from Mac 
11 on (DiiMO sells adapters to fit many different Macs). System 6.0.7, System 7, or later. 

Specifications. 

Proces.sor: Motorola MC68030. 

Processor Clock Speed: 50 MHz. 

Extreme Systems Vandal 030 SE Accelerator 

The Vandal 030 SE Accelerator line is based on a 68030 PDS card with a 256K data cache 
and built-in video output support for single and dual page monochrome monitors. Three 
different models running at 33, 40, or 50 MHz accelerate the SE beyond the Ilfx at the 
high end. Aided by an on-board FPU coprocessor running at the same speed as the CPU, 
the Extreme cards also have slots on-board for the addition of SIMMs to further enhance 
performance. 
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Fig. 25.4 

DiiMOCache 030 Accelerator. 

Installation/Compatibility. Mac SE. All standard Macintosh compatible software. 
System 6.0.7, System 7, or later. 

Specifications. 

Processor: Motorola MC68030. 

Processor Clock Speed: 33, 40, or 50 MHz. 

Radius Rocket, Rocket 25i, Rocket 33, and StageTwo Rocket 

Radius Rockets are NuBus-based processors, capable of running on models ranging from 
Mac 11s up to the present Quadras. Rockets are powered by various speed Motorola 68040 
chips, from 25 MHz to 40 MHz. A basic Rocket increases the processing speed of the 
original Mac II up to six times, even exceeding Quadra performance in some cases; 
higher-end StageTwo Rockets run as fast or faster than a stock 840AV Quadra. All Rocket 
68040 processors (except for 25i) include an Integrated math coprocessor and are ideal 
for applications, like CAD, 3-D rendering, and scientific analysis, which utilize floating- 
point instructions. The low-cost Rocket 25i, without the integrated math coprocessor, is 
best suited for integer-based publishing and productivity applications, such as page lay- 
out, drawing, word processing, and presentations. 

Each Rocket includes eight SIMM slots that may be configured with 4 to 128 MB of 
standard system memory. The Rocket also includes a processor direct slot for future 
expansion options. 

Rockets also include several software enhancements to further improve system perfor- 
mance. When used with Radius display interfaces. Rockets provide QuickDraw accelera- 
tion for faster screen response. Select CAD applications take advantage of Rocket's 
QuickCAD display list processing techniques to accelerate zooms and redraws. And 
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RocketWare allows the user to specify cache settings by application for maximum speed 
and compatibility. MODE32x from Connectix is also included and enables Rockets in 
Macintosh II, llx, and Hex computers to address more than 8 MB of memory with System 
7. In addition, Rockets are compatible with Radius RocketShare multiprocessing software, 
which utilizes multiprocessing on supported tasks such as 3-D rendering. 

Other features across the line include a flexible memory architecture in eight SIMM slots 
which supports 4 to 128 MB of standard DRAM. Application cache settings can be ad- 
justed to allow users to specify the cache mode used by the 040 for each application for 
maximum speed and compatibility. A built-in Processor Direct Slot provides a high- 
speed, 100 MB per second interface for future expansion options. Rockets come with 
built-in QuickDraw acceleration; when used with Radius display interfaces, they provide 
faster screen response for routine operations like scrolling, window resizing, and area 
fills. Additionally, Rockets support QuickCAD display list processing, accelerating vector- 
based functions like zooms, and redraws for select CAD applications. Stage Iwo Rockets 
have advanced on-board DSPs derived from the DSP booster used as add-ons to the other 
Rockets. These Stage Pwo DSPs work directly with Adobe Photoshop, accelerating many 
of the on-board image processing filters. 

Fusion DataSystems TokaMac II FX 

The TokaMac II FX .Accelerator line is built around the same processor on the Quadra 
line: the 33 MHz Motorola 68040 chip with a 128K data cache, as well as an integrated 
FPU and PMMU coprocessors. This configuration creates over twice the speed of a stock 
llfx. See figure 25.5. 




Fig. 25.5 

Fusion DataSystems TokaMac II FX Accelerator card. 
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Installation/Compatibility. Mac Ilfx. Installs in the PDS slot or NuBus slot of Ilfx. All 
standard Macintosh compatible software that can run on a Ilfx will run with the 
TokaMac. System 6.0.7, System 7, or later. 

Specifications. 

Processor: Motorola MC68040. 

Processor Clock Speed: 33 MHz. 

DayStar FastCache Quadra 

DayStar FastCache Quadra works in any Quadra or Centris with a PDS slot (see fig. 25.6). 
The FastCache works transparently inside the Quadra, with no software or hardware 
incompatibility. Fhe FastCache contains 128K of high-speed Static RAM (or SRAM) 
which holds data and instructions just outside the CPU for ''zero-wait" state processing. 
AutoCache software included from DayStar allows switching between 030 and 040 cache 
modes automatically. 
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Fig. 25.6 

The FastCache Quadra provides static RAM cache for Quadras and the Centris 610. 

Installation/Compatibility. One hundred percent compatible with all Macintosh hard- 
ware and software that runs on the Quadra/Centris line (Centris 610 requires an adapter 
supplied by DayStar). Installs in PDS (Processor Direct Slot) of Centris/Quadra line. The 
FastCache is CDFV controlled. 

DiiMOCache 128K Cache Card 

DiiMOCache 128K Cache Card comes in two versions: one for the LC 111 and Performa 
450, and one for the Mac llci and Ilsi (adapter board included). For the LC III, Performa 
450, and llci, the card plugs directly into the PDS; for the Ilsi, the DiiMOCache card 
ships with a dual slot adapter allowing for other cards such as EtherNet and video. Both 
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versions offer an optional FPU chip as well. The DiiMOCache Card works transparently, 
with no software or hardware incompatibility. Like the DayStar FastCache, the 
DiiMOCache Card contains 128K of high-speed Static Ram (or SRAM), which holds data 
and instructions just outside the CPU for "zero-wait" state processing. DiiMO's five-year 
warranty and free technical support are one of the better packages found in the cache 
card market for the Mac. See figure 25.7. 




Fig. 25.7 

DiiMOCache 128K Cache Card. 

Installation/Compatibility. One hundred percent compatible with all Macintosh hard- 
ware and software running on the particular Macintosh machines in which the card was 
meant to be installed. Installs in PDS (Processor Direct Slot). 

Sonnet FPU Upgrades 

For Macs without math coprocessing chips on-board, Sonnet Technologies carries a full 
line of products that will allow noticeable improvement when working with math inten- 
sive applications like spreadsheets, CAD, and graphics applications. Some programs, 
particularly high-end modeling and rendering programs, will not even open on a Mac 
without an FPU. 

All Sonnet FPU upgrades use only Motorola 68882 math coprocessors for their 68020/ 
68030 upgrade cards. No software is required. See figure 25.8. 
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Fig. 25.8 

Sonnet FPU/PMMU Upgrades. 

Installation/Compatibility. Works with all Mac models that do not have math 
coprocessing, depending on the model of Mac you are installing it in. The math 
coprocessor plugs in like a board, or snaps in like a chip. All Macs automatically recog- 
nize a math coprocessor once installed. Properly installed, the Sonnet FPU accelerators 
do not void the Apple warranty. 

Radius LeMansGT 24-Bit Display Accelerator Card 

Radius' LeMansGT currently stands alone at the top of the Mac display accelerator 
products: it provides the best on-screen performance of any Mac graphics card seen 
presently — delivering between two and three times more speed and performance than 
top-of-the-line products from other industry vendors. Radius' only competition came 
from the SuperMac, a company it recently purchased and whose competing lines will be 
incorporated or discontinued. 
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LeMansGT accomplishes its high performance by offering highly-optimized ASICs 
(Application Specific Integrated Circuits) designed to deliver fast 32-bit QuickDraw accel- 
eration. LeMansGT also includes 3 MB of high-speed, on-board VRAM for optimum per- 
formance when working with photorealistic images at high resolution. The result is an 
interface that Radius claims "'performs up to 230 percent faster than the standard built-in 
video of a Macintosh Quadra, and in many instances is up to 4,900 percent faster." 

Radius' Dynamic Desktop software included with the LeMansGT provides the ability to 
instantly change display resolution and bit-depth without having to reboot or relaunch 
applications. Dynamic Desktop provides a simple pull-down menu that allows instant 
changes in screen resolution and bit-depth, making the product extremely easy to use. 

Other specific features of the LeMansGT include a custom ASIC circuitry which acceler- 
ates commonly used graphics functions to enhance screen performance many times over 
non accelerated graphics boards. With 3 MB of high-speed VRAM on-board, the 
LeMansGT is capable of displaying 24-bit images at resolutions as high as 1 152 x 882. 

Installation/Compatibility. The LeMansGT can exist inside any regular color NuBus- 
capable Mac supporting regular specified NuBus card length (and not the seven-inch- 
only card length supported by the Quadra 605s, and so on). Of course, it will thrive and 
fulfill its speed potential in the fastest Mac you can install it in. 

FWB SCSI JackHammer SCSI Accelerator Card 

The SCSI JackHammer is a RISC-based, fast/wide SCSI-2 accelerator board for the Mac 
that transfers data directly to NuBus at rates up to 20 MB per second, which is a 700 
percent improvement over most native SCSI ports. Lhe JackHammer increases the perfor- 
mance of hard drives, disk arrays, magneto optical, DAT, and other storage devices. 
Pre-press, graphics art, and digital video users will be pleased with the leap in disk access 
performance; QuickTime users will also see an enormous leap in disk access time. See 
figure 25.9. 




Fig. 25.9 

FWB SCSI JackHammer Card. 
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The JackHammer delivers data to and from the Mac at the full speed of any hard drive 
currently on the market. Built-in SCSI Manager 4.3 features allow the computer to off- 
load drive management tasks to the JackHammer, freeing up the CPU to perform other 
tasks. Advanced features such as disconnect/reconnect, tagged command queuing, and 
asynchronous I/O maximize the performance of today's sophisticated Fast SCSI-2 drives 
to increase your productivity. Since the JackHammer installs in a NuBus slot, it does not 
actually replace the on-board SCSI port, which can still be used. 

Installation/Compatibility. Fully compatible with all NuBus Macs, SCSI 1, 11. and Fast/ 
Wide SCSI -2 drives. Installs in a NuBus slot. 

Specifications. The JackHammer has the following specifications: 

40 MHz RISC-based SCSI processor 

33 MHz/sec DMA transfer rate 

NuBus block mode transfer 

16-bit wide SCSI-2 connector 

Active SCSI termination 

Two-year warranty 

YARC MacRageous Application-Specific Accelerator 

MacRenderman, Infini-D, and Presenter Pro modeling and rendering packages are specifi- 
cally targeted for an instant and massive speed improvement by installing YARC's 
MacRageous RISC-based coprocessor board. Speed improvements up to 10 times the 
fastest possible Macs — even Power Macs — can be achieved with these boards. All YARC 
boards are actually complete RISC-based computers that have their own CPU, memory, 
and operating system. YARC's interface software allows the performance critical portion 
of your application to execute on the coprocessor board, while the host concurrently 
handles the I/O and the user-interface. The MacRageous board offers 1 MB of Static In- 
struction Memory, up to 16 MB of Dynamic Data Memory, and 25 MlPs (Millions of 
Instructions Per second) performance, putting it squarely in the thick of the workstation 
speed merchants found considerably higher up the expense ladder than the humble 
Macintosh. 

Installation/Compatibility. .All NuBus capable Macintosh models. Installs in free 
NuBus slot. Software can only be accelerated by the YARC board if it is specifically writ- 
ten to do so, for example, Infini-D/BackBurner from Specular. 

Specifications. The YARC accelerator has the following specifications: 

40 MHz RISC running at 40 MIPs 

1 MB Static RAM Instruction Memory 

16 MB Dynamic Data Memory 
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Summary 

The accelerators listed in this chapter can make your older Mac a lot faster, or make your 
new Mac moderately faster. Some cards, like the YARC card described previously, speed 
applications that perform the most intensive math capable on a Macintosh. Instead of 
literally waiting days to see a finished product, the YARC board allows you to come back 
to work within hours. If the task requires it, and your expense can be justified, it can be a 
perfect fit, and certainly better than upgrading a whole computer just to do one particu- 
lar thing faster. 

Additional information on products that work in conjunction with the video and hard 
drives mentioned here can be found elsewhere in this book. See Chapter 7, '"Monitors," 
and Chapter 8, "Hard Disks." 

Regardless of the solution you opt for, adding an accelerator to your own setup contrib- 
utes to the overall satisfaction of using the Mac in more ways than just adding speed. It 
is the direct influence you have undertaken on behalf of your own Mac's ability to work 
that can leave you with an additional but different level of satisfaction— you have 
reached in and added something to your machine, and it rewards you by working more 
efficiently. 
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Considering the cost of labor at most computer shops — not to mention the downtime 
you will experience having your computer leave the office — the impetus to install an 
internal drive mechanism in your Mac is a worthwhile venture. A little patience and 
some basic knowledge makes up the bulk of what you'll need to successfully accomplish 
an internal drive installation for your Macintosh. We try and cover the details in this 
chapter for doing just that in the quickest and safest way possible. 

General Drive Reminders 

Some general things to remember about floppy, fixed drive, and CD-ROM installation for 
the Macintosh: 

■ Mac internal hard drives and CD-ROMs have separate power and data cables. 

Floppy drives have one integrated power/data cable. Data connector ribbon cables 
are gray, wide, flat, and their connection ends are long and black. Power cables 
are four wires with a small white, female, four-pronged end. Both plug ends are 
"fitted" so that you cannot plug them in upside down (unless you use brute force). 

■ Though all external floppy and fixed SCSI drives can be used interchangeably with 
all Macs (from the Plus on up), Mac internal hard drives are not interchangeable 
across the entire line due to size constraints (interchanging floppy drives betv^'een 
different Macs is not recommended — they are inexpensiv'e enough to start with a 
fresh one). No hard and fast rule governs which physical size internal hard disks 
can be used in different Macs; generally, larger Macs are more flexible here. For 
example, a Quadra 950 can use the small PowerBook drives internally — but 
PowerBooks can only use "thinline" 1 /3-height drives. Refer to the chart below to 
find the fixed hard drive sizes allowed for your Mac. 

Notice that stock Mac 128K, 512K, and Plus models do not have internal hard disk 
drive capability. 
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Table 26.1 Internal Drive Bay Capabilities of the Macintosh 



MAC 


1/3 Height 
2.5 inch 


1/2 Height 
3.5 inch 


Full Height 
3.5 inch 


SEs/Classics 


• 


• 


n/a 


Performas 


• 


• 


n/a 


Centris/LCs 


• 


• 


n/a 


llci/cx 


• 


• 


n/a 


llvx 


• 


• 


n/a 


ll/llfx/llx 


• 


• 


• 


Quadra 610 


• 


• 


n/a 


Quadra 605/650/660 


• 


• 


n/a 


Quadra 900/950 


• 


• 


• 


Quadra 700/800/840av 


• 


• 


n/a 


PowerBooks 


• 


n/a 


n/a 


Power Mac Line 


• 


• 


n/a 



■ Floppy disk drive mechanisms are physically the same across the line of Macs (ex- 
cept for PowerBook, which use a thinline design), but they do not have the same 
read/write capacity across different Macintoshes. It is not recommended that you 
install a lower capacity floppy mechanism in a Mac that is capable of a higher ca- 
pacity. Though larger capacity drives can read and write to low'er capacity disks, a 
400K drive cannot read the larger double-sided BOOK and 1.4 MB high-density disks 
that are often required for system installation and other key functions on later 
model Macs. 

The 400K drives can only read/write to single-sided floppy disks. These mecha- 
nisms use only one read/write head. BOOK and 1.4 MB drives use two sets of read/ 
write armatures and can use double-sided disks. 

Floppy drives are the least cost-effective of all storage media and have a slow but 
steady market; consequently, the price for mechanisms is quite low — prices under 
$100 are not uncommon for external floppy drive units; internal units can be 
found at half the external price. 



MAC-f 

1* ' ’ 


400K drive 


BOOK Drive 


1.4 MB Drive 


128K/512K 


• 


n/a 


n/a 


Plus/SE* 


n/a 


• 


n/a 


Mac llVIlfx 


n/a 


• 


• (FX only) 


All others 


n/a 


n/a 


• 



*Thc SE (Uhl \Uic II were upgradeable to SuperFIoppy lA- 'mch drives. Later model SEs came with the 
1.4-inc!i SuperFIoppy mechanisms. 
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Before replacing that floppy drive mechanism, first determine that it is truly not 
working. Here are a few things to try: 

■ Try using different floppy disks — it could just be a bad disk or two; perhaps they 
were near a damaging magnetic source or excessive heat. 

■ If you've moved your Mac or had some internal work done on it, did the floppy 
mechanism get unplugged and forgotten? Check the internal connection. 

■ Clean the drive; it could be just an accumulation of dust and grime that is causing 
erratic behavior. The "mouth" of the floppy mechanism is a favorite place for dust 
to collect because the Mac's internal fan is pulling air through any openings on the 
front — and through your floppy mechanism. It's not recommended that you open 
up the drive mechanism to clean the heads — if something wasn't wrong before you 
did this, the chances of it being wrong after doing so are much greater. Get a "wet" 
cleaning kit— a cleaning disk that you squirt fluid onto and insert into the drive to 
clean the heads that is similar in form and function to cassette tape head cleaners. 
These can be found at most computer stores quite inexpensively. If you work in a 
consistently smoke filled or dusty environment, clean the drive once a month, or 
base your regimen on the amount of grime you see on the cleaning disk after 
cleaning. 

■ If your drive isn't readily accepting disks without an extra push using a pencil or 
paper clip, it may have moved back in its seating inside the Mac and needs to be 
moved forward and resecured to the proper seating. Aligning the drive mechanisms 
mouth to the plastic bezel (the plastic face on the Mac's case that has the thin 
horizontal disk opening the drive sits against) will also take care of any other disk 
insert/reject problems your drive might be experiencing. Tightening the screws 
holding down the drive also keeps any vibrations to a minimum. 

Location 

Locating the floppy drive inside any Mac is established by the position of the front bezel 
where the disks are inserted — the floppy drive is directly behind it. Even in all-in-one 
"integrated" Macs, such as the Plus/SE, where the entire chassis is removed, the floppy 
drive is evident because it is the only obvious mechanism with only one flat 'Tibbon" 
cable, no power cable, and a "mouth" that accepts a thin floppy disk. 

The floppy mechanism is accessible once the cover is removed in all Macs except for the 
Mac llci/IIcx and Quadra 700, where the floppy drive is located directly underneath the 
internal hard disk drive bay. To access the floppy drive on these machines, the power 
supply and hard drive need to be removed first (see the following section on internal 
hard disk installation for more details). Once the hard drives are unseated, the white 
plastic carriage the hard disk sits inside needs to be removed — a matter of finding and 
carefully unscrewing the Phillips screws that hold it to the Mac's chassis. Once the plastic 
chassis that holds the hard drives on the IIci/IIcx/Q700 is removed, easy access to the 
floppy drive is established. 
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Remove Old/lnstall New 

Once located, the removal of the drive from the Mac's chassis can be accomplished with 
a medium-sized Phillips head screwdriver. 

1. Assuming the Mac is off but plugged in and you've discharged any static electricity 
by touching the metal housing on the Mac's power supply, you must remove the 
integrated power/data ribbon cable. It is better to do this before dislodging the 
drive mechanism because you can safely tuck away the wires and have more clean 
workspace around the mechanism and, therefore, not get into any potentially 
damaging cable tangles. 

2 . Once unplugged, locate the screws holding the drive to the Mac's chassis. Before 
continuing, it might be important here again to once and for all stress that you 
have adequate lighting. Poking around with a screwdriver in the dark confines of 
the Mac's chassis is not only dangerous to yourself, but potentially costly. 

3 . The floppy mechanism is secured differently in different Macs: with later model 
Macs the mechanism is screwed into a mounting "sled" that clips into notched 
brackets inside the Mac; in the case of the large Quadra 950, removing the floppy 
means unscrewing the one Phillips screw holding the floppy mechanism's bracket, 
which is screwed onto the sled holding the peripheral bracket in the bay under- 
neath it. Both sleds are secured to the Mac's chassis with one Phillips screw that 
attaches to the rack rail holding the other bay brackets. 

4 . After you've unscrewed it, remove the bracket by nudging it back and up to 
dislodge it from its slotted track. 

Integrated Macs have the drive secured directly to the Mac's chassis by using the same 
two screw holes on each side of the drive (totalling four) that the above mentioned sled 
was secured with — simply remove the four screws after unplugging the mechanism. 

Once removed, be sure to examine the power input ends on the hard drive plugs for any 
browning (internal floppies don't have power cables); if this is evident, the cable leading 
from the disk drive to the Mac's internal power supply might be damaged and will like- 
wise damage the new floppy drive. 

After you've removed the old mechanism and checked for any anomalies that may hint 
at a future problem with the new drive, you are ready to repeat the same steps in reverse 
that you used to remove the old drive. Before doing so, it is a good idea to blow out the 
Mac's case with a can of compressed air (found at any photography supply store). Get- 
ting ahead of the accumulated dust inside the Mac is a positive step toward preventive 
maintenance and will help to extend the life of the computer. 



Note 



PowerBook's floppy mechanism Installation is better left to Apple technicians; Classics and 
PowerBooks are much trickier than modular Macs, and you will void the warranty by Installing 
the floppy drive yourself, and possibly much worse. 
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Unlike floppy drive mechanisms; hard drives are magnetically volatile; and their much 
higher cost necessitates at least the same level of attention to install. The biggest mistake 
you can make is failing to back up your existing drive before installing. Use whatever 
media is available to you; obviously, the bigger the drive, the less you'll want to back up 
to floppy disks; but if this is all you have; make sure to get at least your most precious 
files saved. Before you start playing with any magnetic media; be careful to ground your- 
self by touching the Mac's metal power supply housing (this only works if the Mac is 
plugged in) or by using an anti-static wrist strap that clips to a grounded metal source. 

Location/lnstallation 

rhe internal hard disk is easily recognizable within the confines of the Mac because of 
the separate power and SCSI cables plugged into it. Like the floppy mechanisms, the 
hard disk is a rectangular device with threaded screw holes on its bottom or sides that 
allows it to be secured to the universal bracket for your particular kind of Macintosh. 

'Hie bracket then fits into your particular model of Macintosh's chassis. 

1. Removing the drive usually begins with locating the tabs you must release. Differ- 
ent Macs have different clips; for instance, the 840AV has a plastic sliding clip that 
allows front removal of the drive by holding a large tab down and sliding it out 
(see fig. 26.1). The llci/Ilcx and Quadra 700 have an aluminum clip that snaps 
down into the chassis; the Quadra 900/950 has a sled that fits into a tongue and 
grooves and then is secured with a screw. 
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Fig. 26.1 

The Quadra 840AV has a clip in the front of the drive bay that allows you to remove the drive from 
the front of the machine. Press the clip and slide the drive forward. 
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2. When the release tabs are found, you can unplug the power to the hard drive (the 
inch-long, 4-pin white plastic connector) and then the SCSI connector (the long 
thin gray ribbon cable), pulling gently from both edges until it is free (see fig. 26.2) 
Be careful not to use a screwdriver or some other instrument to dislodge the SCSI 
cable unless you are extremely careful. The pins on the drive bend very easily, and 
though they are made of soft pliable metal, getting them straight again can be 
unbelievably frustrating. 




Fig. 26.2 

Remove the cabling before removing the drive from the bay. 

3. When the SCSI and power cables are free, you can unplug the indicator-light cable 
(the one that runs to the small green/red LED on the front of the Mac) from the 
front of the drive if applicable. 

4. Once unplugged, the drive can be removed by unseating it from the Mac's housing 
using the provided tabs or clip on the bracket. That metal bracket can then be re- 
moved by unscrewing it from the bottom of the drive and then reused on the new 
mechanism. 

5. Install the new drive by reversing this process, but not before you check that the 
SCSI ID number is set to "0" (if this is your primary drive, see the section on SCSI 
for details on setting the ID number for your drive). Attach the bracket from the 
previous drive and clip it back into the Mac where the old one was (the tabs will 
make a secure "click" when the drive is seated correctly), making sure that it is 
seated facing the same direction as the previous drive. 

6. Then plug the SCSI, power, and indicator cables back into the new drive, being 
careful not to force anything. Remember that the plugs are "fitted" — if you are 
forcing them, they are probably upside down. 
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If your old hard drive mechanism still works, it can be used in an external housing for 
more storage or sold for extra money. You will find that even the most antiquated hard 
drives get snapped up quickly at the right price — most people will sacrifice speed in lieu 
of a good price per megabyte on a drive. 

Adding Internal CD-ROM Drives 

Only a few Macs allow the usage of an internal CD-ROM drive. See the mini-table follow- 
ing this section for those Macs. If you are buying an internal CD-ROM mechanism to put 
into your Mac^ ask the dealer for the mounting kit for your particular computer; it will 
come with the proper mounting clip, front bezel, and proper length cables. 



Internal CD-ROM Capable Macs 

Mac llVX/Performa 600 

Quadra/Centris 61 0/650/660AV 

Quadra 800/840AV 

Quadra 900/950 

All Power Macs 



IV 



Location/lnstall New 

Aside from removing the Mac's solid bezel and popping the new plastic CD bezel onto 
the front of the Mac (with the slot allowing CDs to be inserted), CD-ROM mechanisms 
install the same as internal hard disks — brackets, SCSI, and pow'er cables. The same goes 
for setting the SCSI ID number. Of course, you will want to set the ID number to some- 
thing other than "0", which is what your internal drive should be set to. Remember not 
to set the ID number to that of any other existing SCSI device you have on the line; it 
will confuse the SCSI line and possibly cause your Mac not to boot up. This won't 
damage the Mac or the drive, but it is a hassle nonetheless. 

Summary 

In this chapter we've covered the basics and some specifics that might trip up your inter- 
nal drive installation project. If what we have covered in this chapter hasn't made the 
process of installing a Mac internal drive as easy for you as it should be, it may not be 
your fault. Sometimes drives arrive damaged or broken; bezels may be poorly manufac- 
tured, offering the wrong fit; a cable could be bad. There are a number of factors that can 
cause you to think you aren't doing something correctly, when you have. But use your 
common sense and don't panic. One of the best things about the Mac is the community 
it comes with. Remember that the Mac started out as a pirate project within Apple; that 
grassroots mentality still exists to some degree among Mac users. Finding help could be 
as close as a phone call to a local Mac users group to get the number of a local expert or 
going to the back of the store and chatting with the repair person, who is usually more 
than happy to chat about some problem. 
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And help can be found right here within this book as well. Much help can be found 
within chapter 5, "Connecting Peripherals/' which covers a lot of the same ground that 
this chapter does. SCSI interconnect problems almost always account for your project 
going on red alert, and chapter 5 discusses much of what could be happening in your 
own project in detail. 

Other good chapters to reference are chapter 4 and chapter 10. Chapter 4, "Overview of 
system Software," provides insight on the capabilities and limitations of various system 
software running on your Mac, which may provide clues to what is going wrong with 
your own project. Chapter 10, "Removable Media," goes into detail about specific mod- 
els of media and their requirements for successfully using them with the Mac. CD-ROM, 
DAT, and floppy drives are discussed in detail there as well. 



Chapter 27 
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This chapter briefly reviews the basic concepts of sound and acoustics that apply to un- 
derstanding the use of sound and music on the Mac. An overview of digital audio and 
MIDI (Musical Instrument Digital Interface), the two principal approaches to the topic, 
follows. This section includes a discussion of the appropriate ways to use each approach. 
The chapter continues with an exploration of the various ways of using sound on the 
Mac, from the basic sound chip and on-board speaker to the recent AV configurations. 
Because of its audio-visual user interface, the Mac has always been a friendly environ- 
ment for assisting the physically challenged, and a section on applying the Mac's sound 
capabilities to helping people with various kinds of disabilities is included. MIDI hard- 
ware and software have brought desktop composition and performance to the Mac. In 
this section, you also learn what MIDI does, how it works, and how to configure a MIDI 
chain. In addition, you find information on the standard hardware and software used for 
MIDI. The section on digital audio recording covers both 8-bit and 16-bit sampling and 
the hardware/software combinations used for digital audio editing. Whether you need to 
set up a corporate video and multimedia production center or a home-based recording 
studio, this section points you in the right direction. 

To understand music and sound on the Macintosh, you need to know the basic prin- 
ciples of acoustics and human hearing. In physics, soiitui is mechanical vibration, carried 
through some medium (usually air). It has three basic properties: Frequency, Intensity, 
and Spectrum. These properties correspond with the psychological sensations of Pitch, 
Loudness, and Timbre (or tone color). Human hearing is subjective; what we perceive is 
not always what we measure with test instruments. By using these two parallel sets of 
terms, we can distinguish between human perception and mechanical measurement; 
everyone will know what we mean when we talk about sound. 

From another point of view, soimci is a series of tiny changes in air pressure. If the 
changes occur slowly, the frequency of the sound is low; rapid changes are high frequen- 
cies. If the amount of change in air pressure is small, the intensity is weak (soft). Larger 
changes in air pressure signify greater intensity, or louder sounds. Lars and microphones 
are sensitive devices for measuring these microscopic variations in air pressure. 
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Understanding Digital Audio and MIDI 

The two basic methods of working with sound and music on the Mac (or any computer) 
are digital audio and MIDI (Musical Instrument Digital Interface). The difference between 
these two basic methods is substantial. Digital audio is a recording technique that you use 
to capture sounds and music as if the computer were a tape recorder. MIDI is more like a 
player piano. MIDI does not record sound, but only the data necessary to reproduce it on 
a MIDI synthesizer. 

Basics of Digital Audio 

Digital audio recorders work on the same principle as movies. 'Phe digital audio recorder 
takes a series of snapshots (called samples) of the sound, just as a motion picture camera 
takes a series of snapshots (the individual frames on the film) of the action. If the ma- 
chine samples the sound or the action fast enough, the ear, or the eye, won't be able to 
perceive them individually. The human perceptual mechanism merges them into a sen- 
sation of sound or motion. 

7'he sampling rate determines the highest frequency the machine can record. According 
to the Nyquist Theorem, the sampling rate must be at least twice as high as the highest 
frequency you want to record. In the case of CDs, we want to record and reproduce the 
full range of human hearing (20 Hz to 20,000 Hz), so the sampling rate is 44.1 KHz. Of- 
ten, lower sampling rates will suffice, particularly when storage space is at a premium. 

For intelligible speech, sampling rates from 16 KHz to 22 KHz work well enough. 

Quantizing is the process of measuring the intensity of the signal in each sample and 
assigning a digital number to that measured value. Each time the sampling circuit takes a 
snapshot, it must measure the intensity of the continuously varying analog signal (as a 
voltage) at that particular moment. The circuit then must round off the value to the 
nearest digital number available, because inevitably the measured value will not 
correspond exactly to one of the digital values. These rounding errors cause noise and 
distortion, so you want to have as many digital numbers as possible to represent those 
instantaneous voltage measurements. Thus, 16-bit systems sound better than 8-bit sys- 
tems. Again, lower quality saves storage space, and is acceptable for many intended uses. 

Uses and Limitations of Digital Audio 

Once you've digitized sound and music, you can manipulate the data on your Mac. In- 
stead of the old cut and splice method of editing tape with a razor blade, you can edit 
down to the individual sample. Random access editing software allows you to assemble 
the soundtrack for a multimedia production from a library of short excerpts simply by 
creating a list. You can apply digital filters and other signal processing techniques to 
the sound. Your Mac becomes a complete digital recording studio, and you can create 
finished recordings of CD quality. Finding adequate storage space for all the data you 
generate is the main limitation of digital audio. Since one minute of stereo at a 44.1 KHz 
sampling rate with 16-bit quantization occupies about I MB, you should have at least a 
500 MB to 1 gigabyte hard disk drive. To permit random access editing, the drives must 
have an access time of less than 11 ms and support high speed (SCSI-2) transfer rates. 
Also, you want to be able to back up your working disk drive, and archive old projects 
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and their source materials. Finally, you need some medium to store and transport the 
finished project, usually a digital audio tape (DAT). 

Basics of MIDI 

The Musical Instrument Digital Interface (MIDI) format began as a method of playing 
two synthesizers from one keyboard. To do so, it must capture all the data about which 
key was pressed, how long it stayed down, how hard it was pressed, and so on, for every 
controllable parameter of the instrument. It also must capture the exact point in time 
that each event occurs. The on-board microprocessor converts all this information into a 
digital data stream and sends it down a wire to the other synthesizer. In turn, that 
instrument's microprocessor sorts it all out and sends each signal to the proper device. 
Because it all takes place at a rapid rate, everything fits together and the synthesizer plays 
music, automatically "pressing" the keys and holding them down exactly as they were 
pressed on the first synthesizer. Storing the data stream for later playback was the obvi- 
ous next step. 

MIDI is an 8-bit system, which means that it can express 256 values for each parameter 
of the sound that it is describing. The MIDI system transmits those numbers serially (one 
at a time, in rapid succession) at the rate of 31,250 bits per second. Each 8-bit byte de- 
scribes the setting of a particular key, knob, button, or switch. Just to keep things 
straight, serial systems use start and stop bits to tell the microprocessor when each byte 
begins and ends. MIDI thus adds one extra bit at each end of the byte, turning it into a 
10-bit package. The actual data transmission rate in the MIDI cable is 3,125 bytes per 
second. 

MIDI uses two types of bytes; status bytes and data bytes. Every MIDI message begins 
with the status byte, and is followed by one or two data bytes (depending on what is 
needed). The status byte tells the receiving unit what control the following data will 
affect. It could be a Note On message, the setting of a foot pedal, or a change in a patch. 
I'o distinguish between the two types, MIDI assigns all data bytes to numbers from 0 to 
127, and all status bytes are numbers from 128 to 255. 

A stream of MIDI data would contain status bytes, followed by one or two (sometimes 
none) data bytes. The status byte tells the synthesizer, " Phis data is for the Note On func- 
tion." The first data byte tells it what pitch to turn on (which key to strike). The second 
data byte tells it how hard to strike the key. That's the end of that message. The next 
message may contain instructions about which instrumental sound (patch) to use, and 
so on. 

Uses and Limitations of MIDI 

Because MIDI involves only the data needed to play a synthesizer, it generates a fresh 
performance each time you play back the data. One advantage is that you can alter each 
performance in real time. You can change the tempo, transpose the music to another 
key, add a crescendo, or play it with a different set of instrumental sounds. Also, you can 
edit the MIDI data in much the same way you edit a word processor file. The one obvi- 
ous disadvantage of MIDI is that it cannot record live sounds, because it creates sounds 
by operating synthesizers. 
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Sound on the Macintosh 

The hardware and software architecture of the Macintosh has always included sound as 
a basic part of the computer. However, its intended uses were mostly for System beeps, 
game sounds, and an elementary, but effective form of speech synthesis called 
MacInTalk. In fact, when Steve Jobs demonstrated that early 128K Macintosh in public 
for the first time, he carried it on stage, plugged it in, and it not only displayed the word 
''hello" on-screen, but the Macintosh also spoke it. In 1984, that simple example cap- 
tured people's attention powerfully and dramatically. Except for some entertainment 
software, speech synthesis has been ignored until recently, with the advent of the AV 
versions of Quadras and Power Macs. To achieve speech synthesis even acceptably well 
requires massive amounts of computational power. 

The synthesizer chip in the early Macs was monophonic, but Apple began using a stereo 
chip in the Mac II series. Although you can make music with the built-in synthesizer 
chip, you can't do much with it. But for System beeps and game sounds, the chip serves 
the purpose. Conceptually, it contains an oscillator with selectable wave forms, plus a 
spectrum-shaping filter and an envelope generator (for attack and decay characteristics). 
With it, software developers can create distinctive sounds to alert users to various prob- 
lems, or simply to reinforce the fact that you have invoked a particular command. This 
audio feedback remains one of the Mac's most powerful features. 

Game developers, on the other hand, find the synthesizer chip limiting. Unique and 
attention-getting sounds can mean the difference between a successful game or a failure 
in the market. With the competition from the latest 16-bit video game hardware, com- 
puter games need striking sound effects. One solution is to use a library of sampled 
sounds. The concept is similar to the way wave table synthesizers use sampled sounds. 

Hit a key, and the sampled sound plays back for you (but without pitch changes or other 
alterations). You can create your sampled sounds in any way. Record natural sounds. 
Develop new sounds on a large synthesizer. Alter and manipulate them electronically in 
various ways, and even play them backwards. When you're finished, simply digitize 
them and store them as Mac sound files. 

Basic Digitizer: The MacRecorder 

The most widely accepted tool for this kind of digitizing has been the Farallon 
MacRecorder (now sold by Macromedia). Think of it as a low end, inexpensive digital 
recorder. Its sound quality seems more like a table radio than a high fidelity system, but 
the storage space requirements are reasonable compared to full CD quality sound (CDs 
contain over 600 MB of data). The hardware is contained in a small box that connects to 
one of the serial ports on your Mac. It accepts line level inputs from mixers, preamps, 
and synthesizers, and also has a microphone input. The digitizer circuit converts the 
analog signals into digital data and sends them into your Mac. It can record about 10 
seconds for each data file. The software allows you to start and stop the recording, edit 
the sampled sound, adjust levels, and set the sampling rate. 

Because the digitizer works at 8 bits, it has a signal-to-noise ratio of about 54 dB. Also, its 
maximum sampling rate of 24 KHz means that it can record frequencies only up to about 
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12 KHz. The trick in using devices such as the MacRecorder is to select a sound that has a 
narrow dynamic range, and to record it at the highest level possible without distortion. 
On playback, the sound will rise above the background noise, either on the internal 
speaker or on small external speakers. If you record at too low a level, the sound will 
playback noisily; try again at a higher level. Also, select sounds that don't depend on 
high frequencies for their essential character because MacRecorder will not record any- 
thing above 12 KHz. 

Newer Macs with Mikes 

In the Mac Ilsi and most successive models, including the PowerBooks, Apple began 
including a microphone and System software for digitizing sounds. The more powerful 
68030 and 68040 processor chips in these models eliminate the need for an external 
digitizer. Some business-oriented applications, such as word processors, spreadsheets, and 
E-mail, allow you to attach audio notes to your documents. For example, your boss can 
click a spreadsheet cell in your expense report and hear a verbal explanation about a 
certain amount. Or, you can attach a note to a word processing document to remind 
yourself to rewrite that section. On a PowerBook, the built-in mike lets you record ran- 
dom thoughts while you're working on another project. The PowerBook then becomes 
an audio notepad, but the recordings must be short to conserve disk space. This is a 
handy way to add items to a To-Do List when you're in a hurry. In applications such as 
MacWrite Pro, you can adjust the file size and sampling rate (both affect the time length 
of each audio note). 

QuickTime movies also have audio tracks, so don't overlook the possibilities of using 
sound in them. You can attach them to documents in much the same way as audio 
notes, if the application accepts them. Particularly when your QuickTime movie is a 
Mac-generated animated clip, sound effects and voice-over narration will help you get 
your point across. Many collections of clip sounds, the audio equivalent of clip art, are 
available both commercially and as shareware. 

When using music and sound effects, be aware of the limitations imposed by copyright 
laws. Though you can sample a sound bite from a favorite TV show or from a CD, you 
can't use it in a commercial situation. Personal use, in ways equivalent to copying a 
magazine article for your files, is legal. If you're earning money from the use of the 
sound bite, you must obtain permission from the copyright holder(s). For published and 
recorded music, the two licensing agencies are the American Society of Composers, Au- 
thors, and Publishers (ASCAP), and Broadcast Music, Inc. (BMl). So, if you're creating a 
multimedia presentation, an information kiosk, or an in-store demo, don't use copy- 
righted sounds without obtaining the necessary permission. 

Yes, the recording itself carries copyright protection. Although a recorded performance 
may seem to be an intangible thing, it is no less protected. Since 1973, by international 
agreement, the industry has used the P in a circle symbol to notify users of the fact that a 
sound recording is copyrighted. For example, Scott Joplin's Maple Leaf Rag may be out of 
copyright, but a recorded performance by Branford Marsalis probably would carry copy- 
right protection. You could perform the Maple Leaf Rag yourself, or record someone else's 
performance, but you can't use an existing copyrighted recording without permission. 
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Even sound effects can get you into trouble. Don't sample R2D2's cute little bloops and 
bleeps, because those sound effects are part of a copyrighted work. For anything beyond 
personal use, try to use clip sounds or create your own. The "fair use" doctrine of the 
copyright laws allow's you to sample sounds for "personal use," which would include 
using the R2D2 sounds as a System beep on your Mac. If you sell it or give it away, you 
are breaking the law. 

Customizing Your Mac with Sounds 

Modifying your System sounds with your own library can be fun. The standard System 
from Apple provides a choice of standard Alert Sounds — the familiar Boing, Clink-clank, 
Quack, and other sounds available on the Sound Control Panel. However, these sounds 
can become boring after a while. You can attach new sounds to the System simply by 
dragging them into the System Folder, as you do with fonts. Use either MacRecorder or 
the built-in sound recording capabilities of recent Macs to capture the sounds. Save them 
as System 7 sound files. 

An intriguing audio application is Kaboom! by Nova Development. This commercial 
version of the old shareware utility, Soundmaster, allows you to add sound effects to 
every Finder command, and change your System beeps. It comes with a large library of 
digitized sound effects, and you can record your own. For example, it can play the sound 
of trash cans rattling, flies buzzing, or a toilet flushing every time you empty the Trash. 
Its sound recording and editing capabilities are similar to those on the old standby, 
MacRecorder. It also saves sound files in nearly every format currently used. This capabil- 
ity allows you to add recorded sounds to multimedia presentations, QuickTime movies, 
and custom applications. Fable 27.1 lists some common Mac sound file formats. 



Table 27,1 Typical Mac Sound File Formats 


Sound File Format 


Description 


FSSD 


A standard sound file format recognized by most Mac sound 
editing applications. 


System 7 


The sound equivalent of fonts, these 8-bit samples are used 
for System beeps and similar functions. 


AIFF 


Audio Interchange File Format, another format recognized by 
most sound editors. 


Movie 


The sound track portion of a QuickTime movie also can store 
digitized sounds. 



Voice Control 

Voice control allows you to operate your Mac and applications by talking. Simply speak 
the commands, and the computer carries them out, just as if you had used a menu or 
command key. Chapter 13 contains more information on voice control. Articulate Sys- 
tems was the first company to offer voice control for the Mac. You have to train the 
software to recognize your voice and the way you pronounce each particular command. 
Their voice control application can store recognition files for several different users, al- 
though it can work with only one person at a time. It's especially useful with graphics 
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software, where your hands might be occupied with a graphics tablet when you want to 
save a file, clone an object, move an object, or fill it with a pattern. Coupled with mac- 
ros, voice control can become a great time saver in some situations. In a similar way, 
voice control becomes a great help when you work with sequencer software and your 
hands are constantly moving from computer keyboard to mouse to one or more 
synthesizer keyboards. Because entering musical notation is a very tedious process, voice 
control can save you time. It won't translate singing into written notation — but it will 
execute a series of commands such as "Quarter note. Middle C. Eighth note E. Quarter 
note. F. Eighth note. G. Quarter note. D." The notes appear on the staff on-screen as you 
speak. Even this method is a bit cumbersome. To convert singing into musical notation, 
you need a pitch follower. 

The AV Macs 

The Quadra AV Macs opened a new door for using both audio and video on the Mac. 
With an A’E&T 3210 Digital Signal Processing (DSP) chip, some modifications in the 
hardware, and appropriate System software, these Macs became, in effect, hard disk- 
based digital recorders with performance equal to CDs (16-bit quantization, 44.1 KHz 
sampling rate). Recently, OSC has introduced Deck II, which allows you to record and 
mix up to eight tracks of CD quality digital audio on a Quadra AV. Chapter 13 contains 
more information on the AV Macs and their capabilities. 

Can you make your own CDs on the Mac? Well, yes and no. First of all, the typical opti- 
cal disk drives do not use the CD format. Most of them use Write Once Read Many 
(WORM) technology, and a data format optimized for storing and retrieving database, 
word processor, and spreadsheet files quickly. An audio CD drive must read the data at 
the exact rate the D/A converter requires for re-creating the sound. That rate turns out to 
be unsuitable for still images and text files, where the goal is to read and display the file 
as quickly as possible. That's why CD-ROM drives have notoriously slow data access 
rates. Most of the current models read data files at two or three times the rate of audio 
files, and shift back to normal speed for audio. 

Recently, some optical disc driv-es that record in the CD format have been introduced, 
but they are relatively expensive ($3000 to 55000). Like typesetting and color separation, 
CD mastering remains at the service bureau level for most users. Not only is the hard- 
ware expensive, but the skills needed to operate it successfidly take time to learn. 3'he 
best approach is to dump your digital audio files to digital audio tape (DA1') and take 
that to a recording studio that offers CD pre-mastering ser\dces. They can transfer your 
DAT to a single copy CD (playable on any CD player) for about $100. 

Storing CD-quality digital audio on a hard disk requires a high capacity drive. If you 
want to edit it, or back it up, you need more drives. Also, you need a Fast and Wide 
SCSI-2 interface to handle the vast amounts of data. How big? To record 60 minutes of 
stereo, you need a one-gigabyte drive. Suddenly that monster 500 MB internal drive on 
your new Mac becomes rather puny. At least it will store your System Folder and a few 
applications. Editing means you must have some place to store the results, namely an- 
other high capacity hard disk. If you have a lot of material to edit, you will need more 
high capacity hard disks to make it instantly available for random-access editing. The 
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high-end disk-based editing systems in recording studios generally have a bank of high- 
capacity, high-speed disk drives connected to them. But — if you work with relatively 
short projects (such as radio spots and jingles, individual songs, and audio for short 
slide shows, training tapes, or store demos) — you can work on a 250 or 500 MB drive 
comfortably. 

Other capabilities of the AV Macs include integration of phone, answering machine, 
voice mail, and fax so that you can use all of these items without leaving your Mac. 
Speech recognition (PlainTalk) joins speech synthesis on the AV machines. With 
PlainTalk, you can implement voice control by means of third-party software. Also, Ar- 
ticulate Systems has developed PowerSecretary, a PlainTalk-based application that will 
transcribe your verbal thoughts into text on a word processor. Don't get too excited. 
Right now, speech recognition works about as well as the early Optical Character Recog- 
nition (OCR) applications (which translate scanned text into word processor data). Your 
spell checker will get a healthy workout. However, for circumstances in which you need 
only short segments of a limited vocabulary, current PlainTalk applications offer a solu- 
tion. 

Sound Assistance for the Physically Challenged 

In addition to the audio feedback portion of the Mac Operating System, the game 
sounds, and all musical capabilities, the Mac's sound can be greatly helpful to people 
with various types of physical disabilities. Most applications fall into the category of 
either voice input or speech synthesis. Any business attempting to help its employees 
and comply with the Americans with Disabilities Act should investigate all the possibili- 
ties available on the Mac. Sound is only one of many. 

Conversely, developing applications for people with disabilities offers many new oppor- 
tunities for independent consultants and vertical marketers. Though these capabilities of 
the Mac open many doors for the physically challenged, they often help everyone else 
use the Mac more effectively, so their inherent utility also applies to a larger, more gener- 
alized market. For example, speech synthesis helps anyone entering massive amounts of 
numerical data into a spreadsheet by providing spoken feedback to prevent entry errors. 

MaclnTalkand the new PlainTalk software allow the Mac to read text. Speech synthesis 
can help those with impaired vision by reading aloud text that appears on-screen. For 
people who have difficulties with speaking, speech synthesis can make communication 
with other office workers warmer and more human. Consider the problems of a hearing 
impaired person who usually communicates through sign language but who has diffi- 
culty speaking. If the individual simply types the words and asks the Mac to speak them, 
he or she can communicate with others in the office much more easily. The same is true 
for many others who have various forms of speech difficulties. Bridging the gap between 
the market for handicapped people and the general Mac market. Voyager has published 
many books in Mac form for people to read on-screen (such as during a plane flight). 
With speech synthesis, the Mac can read these books aloud to the visually impaired. 

Clearly, voice control has applications for those who are not able to operate a keyboard. 
Several years ago. Articulate Systems pioneered speech recognition and voice control on 
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the Mac. Once you train the software to recognize your speech patterns, you can carry- 
out every command in the Finder and any application simply by talking. Apple, through 
PlainTalk software, now offers similar voice control capabilities on any AV Mac. Re- 
cently, Articulate Systems introduced FowerSecretary, which translates spoken language 
into word processor text. Again, voice control and speech to text applications bridge the 
two markets, because they are useful to everyone. People using MIDI sequencers, page 
layout, and CAD applications frequently like to use voice control so they can keep their 
hands on the MIDI keyboard or graphics tablet. 

MIDI Hardware 

MIDI synthesizers offer many possibilities for creating music and sound effects with the 
Mac. Unlike hard disk-based digital audio recording, MIDI synthesizers use control sig- 
nals from your Mac to play music automatically. Each performance is new, rather than a 
reproduction of an earlier one. You need a sequencer application running on your Mac 
to record, store, and send out the MIDI control signals. In addition, you need a MIDI 
interface to connect your Mac's serial port to a chain of MIDI instruments. 

MIDI works in much the same way as l.ocalTalk and SCSI, offering a way to send data to 
several devices connected together, and route specific data to specific devices. MIDI also 
lets you capture data from y^our synthesizers and store it as a Mac data file. In other 
words, when you play music on a synthesizer, your sequencer records the data needed to 
reproduce that performance exactly as you played it. Using your sequencer application, 
you can edit the data to improve the expressive aspects of the performance, add more 
tracks (corresponding to vocal and instrumental parts), and create a finished composi- 
tion and performance. At any point, you can play it back to hear how it sounds. 

To send signals, MIDI uses serial communications protocols. 'Die wiring used in MIDI 
systems consists of common off-the-shelf, inexpensive parts. The connector itself is a 
five-pin DIN connector — widely used in Europe for hi-fi .system connections. In the US, 
we use DIN connectors for various special purpose equipment, such as MIDI. At present, 
MIDI uses only pins 4 and 5 for signal, and pin 2 for ground. The other two pins are 
available for expanding the MIDI format in the future. 

Why does MIDI use DIN connectors? fhe basic problem in a MIDI system is that you are 
interconnecting several distinct systems (Mac, audio, video, MIDI), each with its own 
unique cables, connectors, and signal levels. The Mac alone uses one set of cables, con- 
nectors, and voltages for LocalTalk, another for SCSI devices, another for serial devices, 
another for ADR devices, and others for connecting video monitors, plus power cords for 
each device. I’lie reason for all these different ways of connecting equipment is so that 
you can't make serious mistakes. For example, if you accidentally hook up a hard disk 
input to a monitor output, a high voltage on a particular pin might cause equipment 
damage. At minimum, incorrect connections can prevent the system from working. 
Similarly, audio systems make distinctions between line level connections (for tuners, 

CD players, and tape decks) and power level connections (for speakers) with totally dif- 
ferent types of connectors. The same is true of video equi|)ment. And, of course, the 
same is true of MIDI equipment, iiie DIN connectors and cables prevent you from plug- 
ging a data line into an audio input and vice versa, because the two types of signals are 
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carried on two completely different sets of cables. In a typical MIDI system, audio, com- 
puter, power, and MIDI cables are running all over the place in a confusing web. Making 
this distinction about signal types by means of connector types not only prevents mis- 
takeS; but also simplifies the process of setting up a complete system. That becomes im- 
portant when you take your show on the road. 

The MIDI cable is ordinary twisted pair shielded cable, which is commonly available and 
relatively inexpensive. In fact, LocalTalk cable for your Mac also is twisted pair shielded 
cable. A MIDI cable always has a male DIN connector on each end. The female connec- 
tors reside on the equipment. 'I'he shielding (wire mesh wrapped around the twisted pair) 
reduces the possibility of picking up extraneous signals, or Radio Frequency Interferetjce 
(Rid). 

Every wire acts as a radio antenna to some degree, and can pick up interference from 
nearby radio transmitters (usually CBs, taxis, and police cars). Also, your cables can pick 
up hum from light dimmers, power transformers, and similar sources. Look for MIDI 
cables with industrial-strength construction, and strain relief on the connectors. Don't 
hesitate to replace faulty cables. Always handle cables with care, especially during set up 
and dismantling. Yanking out the plugs pulls the shielding loose from the ground pin on 
the connector, leaving the cable wide open to RFl. Also, winding cables tightly into a 
neat package and tucking in the ends can stress the shielding not only in the middle of 
the cable, but also at the connectors. You can, if you prefer, make your own cables, pro- 
vided you have the skills and time to do so. The cables you can buy, however, are better 
than most people can make for themselves. How much do you trust your own solder 
connections? Unless you play gigs several nights a week, you probably don't need the 
quality and reliability of custom-made cables. 

MIDI-to-Mac Interface 

Every Macintosh needs a MIDI adapter to connect it to a synthesizer. This device con- 
nects to one of your serial ports (Printer or Modem) and provides the electrical interface 
between the computer and the MIDI system. It has three connectors, labeled In, Out, and 
Thm. A MIDI interface box serves the same function as a LocalTalk adapter, but operates 
at a different voltage. A simple, basic MIDI adapter usually costs under $100; you can get 
one from Apple and many other vendors. .A slightly more elaborate version, a MIDI Thru 
Box, has several Thru ports, each of which sends out an identical copy of the signal. Thru 
Boxes typically sell for about $500 to $600. 

If you have a large and complex MIDI system, consider an "intelligent" or "smart" MIDI 
interface. Unlike the basic interface, it contains its own microprocessor. A smart MIDI 
interface can generate its own clock signals and keep the entire system synchronized 
more effectively than can a basic MIDI adapter. In addition, microprocessor-equipped 
MIDI interfaces usually offer Society of Motion Picture atid Television Engineers (SMPTE) 

Time Code, the industry-standard format for synchronizing multiple audio, video, and 
film devices. Apple does not make an intelligent MIDI interface, but they are available 
from Opcode, Mark of the Unicorn, and other companies. Prices vary, but most are 
$1000 or more, depending on features. 
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MIDI Connections 

Connecting your Mac to a single MIDI instrument is simple. Plug the MIDI interface into 
the Modem or Printer port. Take a MIDI cable, plug one end into the Out connector on 
the interface, and the other end into the In connector on your instrument. This connec- 
tion permits MIDI data to travel from the Mac to the instrument. So far, so good. If you 
need to send data back to the Mac, you need to connect the Out port on the synthesizer 
to the In port on the interface. Some MIDI instruments don't have an Out port. Sending 
MIDI data back to the Mac is important because that's how the sequencer records what- 
ever you play on a MIDI instrument. Playing the notes on a MIDI instrument usually is a 
much easier way to enter musical data than selecting notes from a palette and dragging 
them onto the staff. 

Mac MIDI Instrument 

Mac MIDI Instrument 

If you have more than two MIDI devices (the Mac with its adapter counts as one of 
them), you have more choices to make. In most cases, you will want a daisy chain con- 
nection, using the Thru ports, instead of the Out ports. Because the MIDI Out port only 
sends output data from that unit's microprocessor, you won't be able to control the 
other synthesizers in the chain from the first one (the Mac). The Thru port copies the 
control signals the unit receives from the Mac, adds the output data from that instru- 
ment, and passes them on so the next unit can use them. You can daisy chain as many 
instruments as you wish, subject to some practical limitations. Some instruments route 
the signal through the microprocessor before copying it and passing it on to the Thru 
port. This routing process delays the signal slightly. The more times this happens, the 
longer the delay, commonly known as "MIDI lag." After passing through about four or 
five such Thru ports, the signal is so late arriving at the next synthesizer that you can 
hear the delay. It sounds like everyone's playing off the beat, and it's quite objectionable. 
Some instruments have a nondelaying Thru port, enabling you to build long daisy 
chains. Check the owner's manual to find out. 

Mac Synth 1 Synth 2 Synth 3 

Still another configuration is the star network, which requires either a smart interface, or 
Thru Box. The Thru Box sends the same signal to all of its Thru ports. The smart interface 
uses its own on-board microprocessor to receive the control signals from the Mac and 
send identical copies, all synchronized in time, to each of its Thru ports. This process 
ensures that all instruments play at exactly the same time, thus preventing "MIDI lag." A 
Thru Box and a smart interface both solve the basic MIDI timing problem. A smart inter- 
face extends the synchronization capabilities by generating its own timing signals so that 
you can control external equipment such as video and audio recorders via SMPTE Time 
Code. A smart interface can translate MIDI Fime Code (MTC) and SMITE Time Code to 
synchronize the synthesizers with the audio and video recorders (useful for synching 
music and sound effects with actions on the screen in a video production). 
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Sound and Music Software 

Two major classes of software are available. One of them allows you to record and edit 
digital audio. This software deals with actual sound samples. At the high end, this soft- 
ware turns your Mac into a multitrack recording studio. At the low end, it behaves more 
like an ordinary stereo tape recorder, but with some digital editing capabilities thrown 
in. Another class of software allows you to work with MIDI data, but not actual sound. 
These MIDI sequencer applications operate MIDI synthesizers to produce sound. Most 
sequencer software uses the on-screen metaphor of a multitrack tape deck but only 
records and plays back MIDI data, rather than sound itself. 

The distinction is becoming blurred because many sequencers now allow you to add 
digital audio tracks to your MIDI tracks. For example, you can record a vocal on top of a 
complex MIDI arrangement so that the synthesizers accompany the voice in perfect 
synchronization. Obviously, you can record acoustical instruments as well as voices, and 
add narration to the musical background of a radio or TV ad. In fact, the distinction 
becomes even more hazy when you start to look at multimedia software that blends 
video, MIDI, and digital audio. 

Some other types of musical software don't quite fit into these categories. One valuable 
addition to any Mac-based musical system is a patch editor/librarian. With one of these, 
you can create and edit the patches (instrument definitions) on your synthesizer. The 
advantages include the capability to work on a larger, more legible screen, and to have a 
dedicated database manager to store and retrieve the patches from your library. Auto- 
matic composition and accompaniment programs appeal to many users. Some, such as 
Band-in-a-Box and Jam, play chords and bass lines with the stereotypical accompani- 
ment figures of a waltz, march, blues, and so on. Others, such as M and Max, create 
complex musical structures similar to the visual process of a kaleidoscope. Finally, some 
applications can teach you to play an instrument and tutor you on music theory. 

Putting Music into the Mac 

Entering musical data poses many problems. No one has found an easy way to do it. One 
solution has been to place a piano-like keyboard across the bottom of the screen. To 
enter notes, you simply click them, and they appear on the staff. This method works for 
selecting pitches. Now what do you do about selecting durations and rhythms? Dotted 
notes? Triplets? Usually, a palette of note values takes care of that. The down side is that 
you must constantly move back and forth between selecting a pitch value and a rhyth- 
mic value. It's a slow process. And if you're in the white heat of inspiration, it can kill 
the creative impulse. This approach works best when you transcribe existing music into 
computer format. 

Another popular method of inputting music is to record MIDI data into a sequencer 
application, just play on your synthesizer, let the computer record all the MIDI data it 
produces, and you're done. You've captured all the notes, all the rhythms, and most of 
the nuances of expression. This solution seems ideal, but it has its own set of disadvan- 
tages. First of all, it records what you play with too much rhythmic precision. When you 
tr>^ to translate the MIDI data into musical notation, you find that none of the notes you 
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played fell exactly on the beat. As a result, the notation looks crazy — slightly syncopated 
16th and 32nd notes tied across beats and bar lines in an overly precise attempt to cap- 
ture the notes precisely as you played them. Four equal quarter notes w\\\ all have 
slightly different durations, because you played them that way. The notated music is 
nearly unreadable and unplayable in that form. The old generation of minicomputer- 
based synthesizers, such as the Synclavier and Fairlight, were plagued by this problem. 
Most sequencer software now includes an algorithm to average duration values and puts 
them squarely on the beat and its subdivisions, with some latitude for expression. The 
term for this process is quantization, but it is not the same as the quantization process 
that a digital sampler uses. It's the same word, but has a completely different meaning. 

In sequencer applications, a quantizer takes the minute variations in durations that oc- 
cur whenever a human being plays an instrument, and rounds them off to standard note 
values. That makes the notation on the screen look more recognizable. Usually, a quan- 
tizer is adjustable so that only durations within a specified range are rounded off into 
standard note values falling on beats and their subdivisions. That leaves the expressive 
portions (slight hesitations, rubato, and so on) of your recorded performance intact. 

People who have traditional musical training become frustrated with the avoidance of 
musical notation that results from entering notes by recording MIDI data as you play. A 
variation of this method, known as step-time entry, allows you to enter pitches one at a 
time by hitting a note on a synthesizer keyboard, and assigning a duration before going 
on to the next note. For entering existing music, this often is the best solution. Passport, 
in Master Tracks, used a work around kind of bar chart notation. It shows pitch levels on 
the vertical axis, and durations as horizontal bars. For many people, this notation is 
more than sufficient. For others, it's not especially helpful. The problem comes when 
you try to correct wrong notes or otherwise improve your MIDI sequence. Just where on 
this chart is that E flat 16th note in the third beat that should be an E natural? You can 
find it, but not as easily as you can on a musical staff. Over time, learning this alternative 
notation scheme is not too difficult, but you must put forth some effort. 

Coda addressed this problem with Finale. It allows you to enter notes on-screen in musi- 
cal notation and hear them played back through MIDI synthesizers. Or, you can play it 
on a keyboard, quantisize it, and edit the resulting notation, which is about the best 
compromise available so far. Some sequencer applications are now more like integrated 
office applications. Rather than combine word processing, spreadsheet, and database 
applications, they combine sequencing, notation, and patch editing applications. Others 
offer separate applications that can talk to each other. Separate applications can be less 
expensive than integrated types, and require less RAM and processor speed. Integrated 
applications typically cost more, and of course require more computing power. Opcode 
extended the integration process with its Studio Vision sequencer. It allows you to record 
digital audio tracks along with tracks containing MIDI data. Others have followed suit, 
but it remains a rather specialized capability, and requires a sound card with a DSP chip. 

Two new solutions to the note entry problem are on the horizon. The Nightingale nota- 
tion application works with an optional scanner to input music. It's something like Opti- 
cal Character Recognition (OCR) for music, which means that you can scan printed (but 
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not handwritten) music into the computer. The software converts it to notation and 
MIDI data. Musical OCR w^ill be an interesting area to watch as more companies intro- 
duce similar products. Another possibility, although no company has discussed introduc- 
ing such an application, is to use something like the handwriting recognition on the 
Newton to convert notation into MIDI data. 

Evaluating Notation Software 

Printing music requires complex softw^are. Entry level software simply makes a screen 
dump of the graphics. More advanced applications use PostScript symbols and offer page 
layout capabilities comparable to PageMaker and QuarkXPress. In fact, because of the 
intricacies of musical notation, music printing applications are even more complex than 
ordinary layout applications. The first solution was to use screen dumps, but bitmapped 
printouts for music look dreadful. Developers saw the need for a PostScript music type- 
face, and the Sonata font was introduced. Since then, many developers have created their 
own music fonts, both in PostScript and TrueType formats. The ability to change the size 
of the characters without losing resolution makes these formats ideal for musical nota- 
tion. Obviously, you want a PostScript or TrueType compatible laser printer, even one of 
the least expensive models, to print music with the clarity needed. Inkjet and dot matrix 
printers are totally unsuitable. 

Some music printing software can extract parts from a full score — a wonderful time- 
saving convenience. Look for the capability to transpose from scores in C (all instru- 
ments written in concert pitch) to the correct key for each instrument (Trumpet in B flat. 
Clarinet in A, Horn in F, and so on). 

If you write for instruments with unusual notation requirements (lute and guitar, harp, 
and most percussion instruments), be sure that the software will accommodate them. 
Also, if you write vocal music, you must be able to type the words in precisely the right 
locations under the notes. Complete flexibility with fonts, point sizes, and type styles, 
along wnth hyphenation and positioning, are crucial. Some applications generate lead 
sheets used in popular music. These sheets have the melody and words only, but with all 
chords indicated both in shorthand chord notation (C dim 7, A min) and in guitar 
tablature. Trying to print lead sheets with software lacking this specific capability can be 
frustrating. 

For those who work with nontraditional notation (mostly avant-garde classical and jazz 
composers), the only answer is to create scores wuth graphics applications (CAD softw^are, 
with your own custom library of symbols can be a good approach). 

Shopping for Musical Software 

For serious MIDI work, consider software such as Master Tracks, Performer, Vision, or 
Cubase. Many computer stores don't sell this software (the market is too small); you will 
have to visit a musical instrument store that carries both MIDI hardware and software, or 
buy it through a catalog. Also, professional audio dealers who sell studio-grade digital 
audio equipment often sell MIDI software. If you have difficulty locating musical appli- 
cations, call the publishers of the software, and they should be able to recommend deal- 
ers in your area, or will sell to you directly. 
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Survey: Music Software 

This brief survey of the most widely known musical applications is not a complete list, 
but covers most of the popular products. Though computer music is a niche market, it is 
also a fast-moving market. As with trends and fads in popular musical styles, some com- 
puter music products change quickly (they must in order to make the latest, hottest 
sounds), but others don't change much at all. Read the magazines aimed at the computer 
music market, because the major Mac magazines focus their attention on business prod- 
ucts, and most music and sound manufacturers don't even advertise in them. 

Cubase Audio integrates a MIDI sequencer, score printing, and digital audio recording 
into a powerful high-end package. It features a flexible quantization algorithm with six 
different methods. You can edit on a bar chart or in musical notation, and a list edit 
window lets you assemble pieces of the music in the right order. Cubase also provides a 
drum editor, MIDI mixer, score printing, wave form editor, and the ability to add digital 
audio tracks to the MIDI tracks. For digital audio, it supports the Digidesign Audiomedia 
sound cards. 

Cubase Audio 2.0 
$995.00 SRP 
Steinberg 

17700 Raymer St., Suite 101 
Northridge, CA 91325 
(818)993-4091 Voice 
(818)701-7452 Fax 

Performer was one of the first serious sequencers, and has gone through many changes 
to keep it up to date. It is part of a family of related products (notation and printing, etc.) 
that talk to each other, though it is not formally an integrated application. Digital Per- 
former adds digital audio capability (with the Audiomedia cards or Mark of the Unicorn 
Digital Waveboard) to the MIDI sequencer. See the description of Performer below for 
other features. 

Digital Performer 1.4 
$895 SRP 

Mark of the Unicorn 
1280 Massachusetts Ave. 

Cambridge, MA 02138 
(617)576-2760 Voice 
(617)576-3609 Fax 

Encore complements Passport's Master Tracks, providing notation entry and music print- 
ing and layout. For musicians who are accustomed to writing music the old-fashioned 
way (with real notes on a staff), Encore provides all the right tools and layout capabilities 
to make you feel at home composing on the computer. When you're finished, you can 
play it back through a MIDI instrument or sound card to hear how your music sounds. 
Encore accepts entry from a MIDI keyboard either by recording a performance in real 
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time, or by the step-entry method (one note at a time from the keyboard). Or, you can 
select notes from a palette. It includes guitar notation, text insertion, and part extraction 
and transposition. Encore supports both PostScript and TrueType music fonts, includes 
Anastasia and Frets fonts in both formats, and can export EPS files to use in other appli- 
cations. 

Encore 
$595 SkP 

Passport Designs, Inc. 

100 Stone Pine Rd. 

Half Moon Bay, CA 94019 
(415)726-0280 Voice 
(415)726-2254 Fax 

Finale takes the notation approach to entering musical data, making it comfortable for 
composers and arrangers with traditional training. You can use a MIDI keyboard or an 
on-screen note palette for both entry and editing. Finale offers many notation 
flexibilities and user-definable symbols to satisfy the needs of experimental and avant- 
garde composers. It generates lead sheets and will extract and print parts from full scores, 
breaking multi-bar rests at rehearsal marks automatically. Its page layout, text insertion, 
and music printing functions are second to none. Finale includes special music fonts in 
both PostScript and TrueType formats. Finale plays back notated music through MIDI 
instruments. 

Finale 3 
$749 SRP 

Coda Music Technology 
6210 Bury Drive 
Eden Prairie, MN 55346 
(612)937-9511 Voice 
(612)937-9760 Fax 

Master Tracks Pro 5 provides the sequencer side of the Passport application suite (Encore 
is the notation side). As its name suggests. Master Tracks Pro 5 has been around for a 
long time, so it has been refined and improved considerably over the years. The MIDI 
sequencer handles up to 64 tracks with automated punch-in and punch-out (for editing 
tracks on the fly), plus an on-screen mixer. An important function for multimedia is a 
link from MIDI l ime Code to SMFFE Time Code, which allows you to synchronize your 
MIDI sequence with audio and video tape or film. You can edit sequences with event 
lists or graphically. Graphic display for individual controllers and notes simplifies 
editing. 

Master Tracks Pro 5 
$295 SRP 
Passport Designs 
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The Nightingale notation program offers many refinements in adjusting symlx)ls. The 
notes palette contains 86 symbols for note entry. It also accepts entry via MIDI in real- 
time or step-time mode. For vocal music, it has a Flow In tool that simplifies the process. 
Nightingale extracts parts and saves them as separate files. The company is developing 
an intriguing OCR application that converts printed music into notation on-screen. 

Nightingale 1.3 
$495 SRP 

Temporal Acuity Products 
300 120th Ave. NE 
Bldg. 1, Suite 200 
Bellevue, WA 98005 
(206)462-1007 Voice 
(206)462-1057 Fax 

Studio Vision gives you all the tools of a high-end MIDI sequencer, including the ability 
to record up to four digital audio tracks. It supports the Digidesign Audiomedia sound 
card, and includes SMPTE Time Code for synchronizing to audio and video tape and 
film. Studio V^ision allows you to edit digital audio with Digidesign's editing software. If 
you're creating radio and TV ads or multimedia productions, or simply need to add live 
sounds to your MIDI sequences, Studio Vision is widely regarded as one of the best appli- 
cations available. 

Studio Vision 
$995 SRP 
Opcode 

TimeBandit performs a variety of useful functions for high-end users. It provides time 
correction for fitting an audio track into the time length of a slightly longer or shorter 
video track without changing the pitch. Or, it can raise or lower the pitch of an instru- 
ment that was out of tune with the other tracks, but without changing the timing. An- 
other capability is harmonization, or the process of thickening the sound by adding one 
or more parallel tracks just slightly out of tune (to simulate the effect of a chorus or 
string section). TimeBandit supports AIFF and Sound Designer file formats. It works off- 
line, because these bits of magic take time to calculate. If you need these utilities, this is 
one of the few such packages available for the Mac. 

TimeBandit 1.5 
$495 SRP 
Steinberg 

Survey: Sound Editing and Recording 

With Audioshop, you can record and edit Macintosh audio by using a familiar CD 
player-like interface. It allows you to edit a wave form with an on-screen window, where 
you can cut and paste different parts of the sound, just like editing text. It also plays 
tracks from CDs on a CD-ROM drive, using a playlist. It comes with two disks of sound 
samples. 
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Audioshop 
$89.95 SRP 
Opcode Systems, Inc. 

3950 Fabian Way, Suite 100 
Palo Alto, CA 94303 
(415)856-3333 Voice 
(415)856-3332 Fax 

With Deck II, you can turn your Quadra 840 AV into an eight-track digital audio re- 
corder. On the 660 AV, it provides up to six tracks. OSC developed the original software 
for Digidesign, and now markets its products independently. The original Deck recording 
software required Audiomedia, a NuBus card with a DSP chip to digitize the sound. This 
new version takes advantage of the DSP chip on the Quadra AV machines. It also works 
on other Macs with the Audiomedia card, the RasterOps MediaTime card, and the Spec- 
tral Innovations NuMedia card. Deck allows you to record each of the digital audio tracks 
independently, or in combination, so that you can build up a complete musical structure 
by adding more sounds. Punch-in and punch-out let you start recording in the middle of 
a previously recorded track to fix fumbles and wrong notes. With track bouncing, you 
can mix several tracks down to one or two (i.e. all your vocals, or all your drum tracks) 
and then use the newly freed tracks for more sounds. Instant access, non-destructive 
editing lets you assemble all the sections of a piece, as well as edit out glitches and bad 
notes. The mixing panel controls volume and panning for all channels. It supports 
QuickTime movies and displays live video in a window, and imports MIDI Files. 

Deck II 2.1 
$399 SRP 
OSC 

480 Potrero Ave. 

San Francisco, CA 94110 
(415)252-0460 Voice 
(415)252-0560 Fax 

Kaboom! enables you to add new and more interesting sounds to your Finder com- 
mands. It comes with an extensive library of 8-bit samples. For example, you can have 
your Mac say "Lucy, Tm home!" instead of chiming at Startup. Or use the Twilight Zone 
theme for closing a file. It also has a nice 8-bil sound editor so that you can record your 
own samples and use them in QuickTime movies and multimedia presentations or as 
Finder additives. YouTl need a Mac with a built-in microphone to use the recording 
feature. 

Kaboom! 

$50 SRP 

Nova Development 
23801 Calabasas Rd., Suite 2005 
Calabasas, CA 91302 
(818)591-9600 Voice 
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MacRecorder combines an external 8-bit digitizer with sound editing software. Originally 
sold by Farallon, it is now marketed by Macromedia. It's especially useful with older 
Macs that lack a built-in microphone, but w'orks with any Mac through a serial port. 
You'll need a microphone to plug into the digitizer box. 

MacRecorder 
$275 SRP 
Macromind 



Digital Audio and MIDI Hardware 

To work with CD quality digital audio on the Mac, you need a sound card. Most of them 
cost about $1000, though the studio quality and multi-channel models can cost two to 
three times that amount. Although every Mac ever made has built-in sound capabilities, 
only the AV models offer the ability to work with CD quality sound straight out of the 
box (wqth appropriate software). The Quadra AV models have an on-board DSP chip 
(AT&T 3210), and the Power Macs have enough computing power in the PowerPC chips 
to carry out DSP functions. Nonetheless, any Mac with a NuBus slot will accept digital 
audio cards (with their own DSP chips). In addition, Digidesign sells a PDS version of its 
Audiomedia card that runs on the LCs. Obviously, you need an amplifier and the best 
quality speakers you can afford. I'he desktop ''computer speakers" are not suitable for 
this level of audio production. 

ro connect MIDI synthesizers to your Mac, the only hardware you need is a MIDI 
adapter. Basic adapters sell for under $100, but more elaborate types with SMPTE Time 
Code can cost up to $3000 or more. 

Which Mac Do You Need? 

All Macs have built-in sound capabilities — even an old 512 K Mac can run entry-level 
software, especially musical applications intended for preschoolers. Many low-end MIDI 
sequencers and 8-bit sound editors run on a Mac Plus, although you should have more 
than 1 MB of RAM. If you haven't upgraded to System 7, you should do so, because more 
and more software requires it. 'I'he high-end sequencers, and 16-bit recording and editing 
applications, generally require at least the speed of a Ilci and 8 MB of RAM, and assume 
you run System 7. Applications at this level generally are over 3 MB, and you will want 
to switch around from one to another. This frequent switching is common in desktop 
publishing, where you have large page layout applications open, but may need to have 
one or more word processors open, along with a few graphics applications. Also, if you 
are using a notation application, you need a large screen monitor and at least a Ilci plus a 
laser printer. 

Where to Shop for MIDI Synthesizers and Sound Cards 

Be prepared to shop outside the usual computer market. Music and digital audio are 
specialized markets. Most computer shops don't carry MIDI instruments. Large discount 
department stores may have acres of synthesizers on display, but none of them will have 
MIDI capability. To find these instruments, you must go to the musical instrument 
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dealers. The manufacturers generally want dealers who specialize in music or audio 
equipment for musicians as retail outlets for their MIDI equipment. The same is true of 
sound cards for digital audio. Some computer shops may carry sound cards, but you can 
get better advice from musical instrument and professional audio dealers. They also carr>^ 
software and peripherals that work in MIDI and digital audio systems. 

MIDI Adapters 

You need a MIDI interface to use a sequencer application. 1-or most people, the simple, 
basic MIDI interface does enough to get started. As your system becomes more complex, 
consider smart MIDI controllers. Also, MIDI Thru Boxes and MIDI Patch Bays provide 
greater flexibility in connecting MIDI equipment. A MIDI Patch Bay lets you re-configure 
your MIDI system conveniently. As you would do with a standard recording studio patch 
bay, you connect all your devices to the patch bay instead of directly to each other. 
Whenever you want a different set of connections, you simply unplug the appropriate 
cable and plug it into a different input or output on the patch bay. One advantage is that 
all connections pass through a central point, where you can have convenient access to 
them (instead of crouching and crawling behind racks full of equipment). With on-board 
memory, the patch bay can store several sets of connection patterns, and you can change 
from one set to another without moving any cables. Just push a button on the patch bay, 
or issue a MIDI command, to re-wire your system. This instant change capability be- 
comes advantageous during live performances when you can't make the audience wait 
while you hook things up. 

If you intend to do intricate multimedia work beyond the level of QuickTime, with sev- 
eral audio and tape decks online, or to transfer audio tracks to film, you need to consider 
the benefits of SMFPE Time Code. Phis format, developed by the Society of Motion Pic- 
ture and Pelevision Engineers, puts timing signals on your tapes and film soundtracks, or 
embeds them in VIIDI sequencer data files. Its purpose is to synchronize all your equip- 
ment. A good example of the use of SMPl'E Time Code is the synchronization of dialog 
with images. Many smart MIDI interfaces include SMPTE synchronization. 

SCSI Accelerators and Sound Cards 

For digital audio recordings, plan to get as much RAM as you can — massive amounts of 
data will be moving through your Mac. Also, you will need more hard disk capacity than 
you ever believed possible. One hour of stereo at a 44.1 KHz sampling rate with 16-bit 
quantization occupies 600 MB. And you will want to back it up! Beyond that, you must 
have drives with an access time of 18 ms or less, plus an accelerated SCSI bus. Some 
recent Macs come equipped with SCSI-2, but you can upgrade older Macs with a SCSI 
accelerator card — required for CD quality digital audio work. Without the Fast SCSI capa- 
bility, your Mac can't transfer data from the hard disk fast enough to play it back. 

In addition to the SCSI accelerator, you must have a digital audio card. Its function is to 
convert analog signals into digital audio data, and it's normally a NuBus card. It will 
have at least one DSP chip for this purpose. The Digidesign Audiomedia, Sonic Solutions 
SSP-3, RasterOps MediaTime, and Spectral Innovations NuMedia are common cards. 

Most available software supports one or more. A crucial difference between these cards 
and the DSP chips built into many Intel-based machines is the signal-to-noise ratio. 
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Although a DSP chip may have 16-bit quantization and a 44.1 KHz sampling rate and 
may be promoted as having CD quality, its actual performance may not be good enough 
for digital audio recording, editing, and mixing. Less expensive models of these chips 
suffer from interior digital noise that may reduce their signal-to-noise ratio by as much as 
10 dB. So, instead of the 90 dB you might expect from a 16-bit chip, you start at 80 dB. 

Why is this important? As you bounce tracks in the overdubbing process, noise starts to 
build up, just as it does on an analog multitrack recorder. Also, when you mix down 8 or 
16 channels, the noise on each track gets added to the stereo mix, reducing the signal-to- 
noise ratio of your output well below even 80 dB. That's why software developers require 
a sound card with a better quality DSP chip, such as the Motorola 56001. The Quadra AV 
machines use an on-board AT&T 3210 chip that delivers similar performance. 

Selecting Synthesizers 

rhe current trend is away from old style synthesizers and toward wave table (sampling) 
synthesizers. Soon, FM synthesizers, such as the Yamaha DX-7 and its successors, will be 
antiques — as strange and out-of-date as a Moog synthesizer seems today. The popular 
music market pushes for instruments that are quick to adjust during live performances. 
Changing patches and fiddling with adjustments takes time. What a rock performer 
wants is a bank of buttons to push. Also, sampling techniques have improved, and the 
price of memory has dropped, making sampling synthesizers economically practical and 
desirable. Foday, a typical system includes one or more black boxes loaded with samples 
(many units provide space for user-downloaded samples), plus a keyboard to control the 
sample boxes. Throw in some special effects processors, and you have a modern synthe- 
sizer system. Some sample boxes, such as Digidesign's Sample Cell, are actually NuBus 
cards. 

Libraries of samples, many on CD-ROM, are on the shelves at the musical instrument 
dealers. In a sense, samples on a synthesizer now behave like fonts on a laser printer. 
Creating a sample has become a specialized skill, similar to creating a typeface. To do it 
well requires knowledge and skill plus specialized hardware and software. Creating a 
sample becomes easier as the sound quality of synthesizers improves and as they become 
easier to play. 

Keyboard, Wind, and String Controllers 

The keyboard itself becomes an important aspect of the instrument, particularly for those 
who learned to play on an acoustic piano. The feedback of the size, weight, and me- 
chanical resistance of the keys makes a great deal of difference to some people, and 
practically none at all to others. In addition, to achieve full use of the MIDI system's 
expressive capabilities, you may want a keyboard with advanced features. Velocity- 
sensitive keys send MIDI data about how hard you pressed them (how loud you played 
that note). Aftertouch creates data about the way you released the key. Some even have 
pressure sensitivity for creating effects such as vibrato. Thus, having a single master con- 
troller keyboard makes sense. Often, they have no sound-generating capabilities, but 
simply control other instruments. Put all your money into one high-end keyboard, and 
play your other synthesizers with it through MIDI rather than buy expensive keyboards 
for all of them. 
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Alternative controllers designed for string and wind players also have their attractions. 
They are less common than they were a few years ago, but check the used equipment 
market. The Intelligent Wind Instrument (IWl), marketed by Akai, was one of the first on 
the market. Yamaha followed with their WX-1 1 MIDI Wind Controller. Guitar synthesiz- 
ers are available, and you can even find MIDI violins and cellos. 

No matter what you choose as the ultimate instrument of your dreams, pay attention to 
the operating controls as well as to the feel of the keyboard. Tiny LCD screens that de- 
liver cryptic information don't make the synthesizer fun to play. Banks of buttons 
smaller than your fingertip and too close together with labels too small to read cause 
nothing but mistakes during performance. Be sure that the human interface makes your 
job as a player as easy as possible. 

Hard Disk-Based Recording 

Storing digital audio data on a hard disk rather than on tape has truly revolutionized the 
audio industry in many ways. Storing to a hard disk has all the advantages of digital 
audio in general — low noise and distortion, the ability to make an exact copy, and 
greater accuracy in editing. In addition, it has the inherent advantage of disk over tape — 
nearly instant access to any point in the recording, which makes editing faster. Because 
all the operations take place on a desktop computer, software can perform all the equal- 
ization, compression, mixing, and special effects generation that formerly required an 
elaborate collection of equipment in a recording studio. This desktop environment has 
remarkable capabilities. Editing digital audio becomes as easy as editing a word process- 
ing document. You can make changes without destroying the original or making any 
intermediate steps. You can listen to an edit before you commit to it, or even audition 
several edits before selecting the one that sounds best. 

If you've ever edited analog tapes with a razor blade and splicing tape, you know all 
about the dangers of cutting into a master tape (in analog, you can't work with a copy 
because of the added noise). Finding the exact location isn't easy. Cut the wrong place 
and you can destroy the tape. If the performer doesn't like the exact way you carried out 
an edit, changing it is difficult and sometimes impossible. 

In digital editing, you can specify where the edit takes place, down to the sample (44,100 
of them per second). You can tell the computer to connect Point A to Point D or Point Z 
without altering your original recording. Also, you can tell the computer to fade in the 
beginning of Segment 224 w'hile it's fading out the end of Segment 86 (cross-fading), and 
specify how long the cross-fade should last. This sort of editing is not possible with razor 
blade editing. In fact, you can assemble a finished production by making a list of all 
segments you want to use, in the order you need them, and ask the computer to play it 
back for you as a continuous piece. Because all data is on the hard disk, the software 
simply reads the appropriate sectors. This process alone has revolutionized film and 
video production. 

Hardware Survey 

The range of digital audio and MIDI hardware for the Mac is as wide as the software. 
Many 16-bit digital audio cards are available for the Mac, and most manufacturers offer 
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editing software that works with their specific card. Also, special effects cards (such as the 
Lexicon NuVerb) are beginning to appear on the market. 'I'he integrated hardware and 
software systems usually include SCSI-2 accelerators and other required accessories. 

Integrated Hardware and Software Systems. Session 8 comes with a 16-bit digital 
audio card and a SCSI accelerator card, plus the software for direct to hard disk recording. 
It requires a Ilci or faster. Features include digital mixing, track bouncing, random-access 
editing, special effects, SMPTE trigger, and MIDI Time Code. With its internal mix mode, 
all mixing, editing, and signal processing take place in the digital domain, providing 
clarity and freedom from noise build-up. An optional hardware mixer/controller pro- 
vides the feel of a real recording console, and the ability to operate more than one fader 
at a time. 

Session 8 
$4000 SRP 
Digidesign 
1360 Willow Rd. 

Menlo Park, CA 94025 
(415)688-0600 Voice 
(415)688-0777 Fax 

SonicStation II provides 12 tracks of disk playback, with two channel digital input and 
output. It includes two NuBus cards and softw^are. The Sonic Solutions equipment is 
widely used in recording studios, and this is their entry-level package (others approach 
$100,000). Generally, it is available only from specialized pro audio dealers, but they'll 
be in a position to offer considerable advice in selecting and setting up a Mac-based pro- 
fessional studio. SonicStation II offers high performance suitable for those who plan to 
start a studio as a money-making business. 

SonicStation II 

$4995 SRP 

Sonic Solutions 

1891 Fast Francisco Boulevard 

San Rafael, CA 94901 

(415)485-4800 Voice 

(415)485-4877 Fax 

Sound Cards. Audiomedia II contains a Motorola 56001 DSP chip and the circuitry for 
digitizing analog audio into digital audio. Digidesign's Sound Designer II software lets 
you record, mix, edit, and play back digital audio. The Audiomedia II card offers high 
quality 16-bit sound at a 44.1 KHz sampling rate. It's available either as a NuBus card or 
as a PDS card for the LC. 

Audiomedia 11 
$1295 SRP 
Digidesign 
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Note 



Because the LC has only one slot, you can expand It with the LC MAX expansion chassis, available 
by mail order from DGR Technologies. 

1219 West 6th St Suite 250 
AusUn, TX 78703 

Call (512)476-9855 or fax (512)476-6399 for information. The Audiomedia card runs on the LC 
MAX, and you can have up to three other cards installed with it. 



Oriented tou^arci QuickTime users, NuMedia delivers 16-bil stereo performance for 
Quick'rime soundtracks. This Nulkis card uses the AT&T 3210 DSP chip, and also carries 
out compression and decompression for both audio and video. 

NuMedia 
SI 195 SRP 

Spectral Innovations 
1885 Lundy Ave. 

San Jose, CA 95131 
(408)955-0366 Voice 
(408)955-0370 Fax 




Fig. 27.1 

The NuMedia sound card. 

The Pro Tools digital audio card offers two 56001 DSP chips, and can handle four 
channels (up to 16 with expansion capabilities), intended for exacting studio work, it 
delivers lower noise than the Audiomedia cards, and has balanced line outputs with XLR 
connectors. 
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Sample Cell 11 stores downloaded sampled sounds on a NuBus card. It handles 32 voices 
with eight polyphonic outputs, and you can install additional cards for more voices. A 
CD-ROM with an extensive library of sampled sounds, plus sample editing software 
comes with it. 

Sample Cell II 
$1995 SRP 
Digidesign 

Special Effects Processors. NuVerb brings the outstanding quality of Lexicon's famous 
reverb systems to a NuBus card. It has many other effects, and interfaces with Digidesign. 

NuVerb 
$1795 SRP 
Lexicon 
100 Beaver St. 

Waltham, M A 02154 
(617)736-0300 Voice 



Vortex does for sound what morphing software does for images. This outboard effects 
processor transforms one sound into another, over a specified period of time from 0.01 
to 10 seconds. It's great for audio effects that accompany visuals. For example, as an ear 
of corn becomes a box of cereal, a synchronized sound effect changes along with the 
image. That's only the beginning. Vortex has many more capabilities for creating subtle 
musical effects with various kinds of delay and modulation transformations. 

Vortex 
5479 SRP 
Lexicon 

MIDI Accessories. The Apple MIDI Interface connects to one of your serial ports and 
provides one MIDI In and one MIDI Out. 

Apple MIDI Interface 
$99.95 SRP 
Apple Computer 

MIDI Time Piece 11 includes a 128 channel MIDI interface, with eight independent in- 
puts and outputs, plus SMFLE interface and a MIDI patch bay. 
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MIDI Time Piece II 
$595 SRP 

Mark of the Unicorn 
1280 Massachusetts Ave. 

Cambridge, MA 02138 
(617)576-2760 Voice 
(617)576-3609 Fax 

An inexpensive, basic 16 channel MIDI interface, MIDI Franslator II provides one MIDI 
In and three MIDI Out, plus LED activity indicators. 

MIDI Translator II 
$59.95 SRP 
Opcode Systems 
1024 Hamilton Court 
Menlo Park, CA 94025 
(415)321-8977 Voice 




Fig. 27.2 

The MIDI rranslator II provides inexpensive 16 channel interface. 

Studio 3 offers 32 channels, with two MIDI In and six MIDI Out, and a SMPTE Interface 
Synchronizer. 
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Studio 4 offers 128 channels, with 8 MIDI In and 10 MIDI Out, and SMPTE Interface 
Synchronizer. 

Studio 4 
$495.00 SRP 
Opcode Systems 

Studio 5 permits you to expand your MIDI system in many ways. It has 240 channels, 15 
MIDI In and 15 MIDI Out, activity LEDs, and SMPTE to MIDI Time Code conversion. 

You can chain up to 6 Studio 5 LX units together. 

Studio 5 LX 
$1195 SRP 
Opcode Systems 




Fig. 27.3 

The Studio 5 LX. 

Sound on the Mac: Historical Retrospective 

This chapter has explored the sound and music capabilities of the Mac. From the begin- 
ning, the built-in sound capabilities and the audio-visual user interface of the Mac have 
set it apart from most other computers. Today, the sound chip and on-board speaker are 
primarily useful for System beeps, because other approaches have surpassed the sound 
chip and speaker. Sampled sounds with 8-bit quantization, low sampling rates, and com- 
pression algorithms offer more interesting System beeps and game sounds than the 
sound chip can generate. QuickTime movies, with compressed digital audio tracks, now 
offer still another way to record and playback sampled sound on the Mac. More recently, 
Apple's PlainTalk software for the AV models has brought dramatically improved speech 
synthesis and speech recognition to the Mac. Many of the Mac's sound capabilities apply 
to helping people with various physical disabilities. V^oice control and speech synthesis 
have helped many people and companies to find solutions for many individuals. 

Because of its easy to learn audio-visual interface, the Mac became an ideal platform for 
musicians. MIDI and desktop digital audio recording both found a home on the Mac in 
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the earliest stages of their development. As the MIDI format grew, developers of se- 
quencer software saw the advantages not only of the Mac interface but also of the Mac's 
ability to display detailed graphical information on the screen. The combination of these 
two attributes allowed the early developers (such as Mark of the Unicorn, Passport, and 
Coda) to present musical notation, synthesizer control panels, and recording consoles as 
interactive controllers on the Mac screen. As a result, the Mac has permeated the music 
and recording industries. Its ubiquity has stimulated a rich and varied collection of MIDI 
applications for both composition and performance. 

Later, when 16-bit DSP chips became widely available, digital audio cards for the Mac 
began to proliferate, making the desktop recording studio a reality. The capabilities of 
the minicomputer-based systems, such as the Synclavier and Fairlight, migrated down- 
ward to the Mac platform. Digidesign and Sonic Solutions pioneered the concept of the 
Mac-based desktop recording and editing studio. The relatively low cost and ease of use 
made them de facto industry standards for digital audio editing. You can find them in 
nearly every recording studio because they make editing faster and more precise than the 
old analog techniques. For the same reasons, Mac-based systems brought multi-track 
digital audio to corporate video and multimedia production centers, as well as to the 
"garage and basement" recording studios prevalent among jazz, rock, and pop groups. 
Today, for under $10,000, you can have a digital audio recording and editing system 
with the functionality of half a million dollars worth of recording studio equipent. With 
the advent of the Quadra AV models and the AV configurations of the Power Macs, still 
more opportunities are becoming possible, at lower costs. 
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Chapter 28 

Multiplatform Operation 

by John Rizzo 



Although you can do a lot — and then some — with your Mac, it is the minority machine 
in a world of DOS and Windows PCs. This fact can affect your ability to work electroni- 
cally in a multiplatform group. As a Mac user in an office full of PCs, you may feel like a 
lost tourist in a foreign city, unable to communicate with or understand what is going 
on around you. 

Fortunately, you don't have to give up your Mac because ever>'one around you uses Win- 
dows. You can upgrade your Mac to fit in with the Windows world by enabling it to 
share files and removable media such as floppy disks and magneto optical cartridges with 
PCs. You can even turn your Mac into the ultimate multiplatform machine by enabling 
it to run DOS and Windows applications, giving you access to the best that both Mac 
and PC software vendors have to offer. 'Fhe software and hardware products mentioned 
in this chapter are available through mail-order distributors that advertise in the 
Macintosh publications, directly from the manufacturers, and sometimes at retail stores. 

Sharing Files with PC Users 

Although the word on the street is that Macs and PCs are ''incompatible," the barriers 
between the two aren't as high as many people think. With the right software, you can 
read a file created on a PC, and you can create a file on your Mac that PC users will be 
able to read and edit. There are several strategies that can help you share files with PC 
users; these strategies are neither complicated nor expensive. 

The easiest way to share files with a PC user is to install the Mac version of an applica- 
tion used by your PC-user coworkers. You can use many Mac and PC applications to 
create files that can be used on the other machine. These applications include such 
popular applications as Microsoft Word, Excel, PowerPoint, Novell, WordPerfect, and 
Adobe Illustrator. 

Not all applications work the same way. Sometimes, all you need to do to share a file is 
move the file between the Mac and PC — both versions of the application can read the 
exact same file. Other applications require you to save a file in a special format in order 
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for it to be read by a PC. In the latter case, you can use the application's Save As 
command to save a file in PC format (see fig. 28.1). 




Fig. 28.1 

The Save As command in many Mac applications gives you the option to save in the PC file format 
of the same application. 

Using Mac versions of PC software works well if you and your partner PC user always 
exchange the same types of files. However, if you receive PC files created with a variety 
of applications, you have to buy a new application every time you get a new type of file. 
Other times, a Mac version of the PC application simply does not exist. In these cases, it 
makes more sense to install file translation software onto your Mac. 

File translators can translate between noncompatible Mac and PC file formats, such as 
Lotus AMI Pro for Windows and Microsoft Word for Macintosh. In addition to text, 
formatting details, such as fonts, page layouts, bold and italics, and tables can be trans- 
lated. The most versatile file translator, MacLinkPlus from DataViz, can translate between 
hundreds of Mac and PC formats, including word processors, databases, and spread- 
sheets. There are also translator packages for graphics, such as DeBabelizer from Equilib- 
rium Technologies for bitmap graphics formats, and TechPooPs Transverter Pro for 
PostScript and vector formats. 

File translators are installed like any other applications, either by using an installation 
program or by dragging the files to your hard disk. There can be two types of files in a 
translator package: an application file and translator files. While the application file can 
be placed just about an>^*here on your hard disk, the translator files often must be stored 
in a specific folder in the System folder or elsewhere. This placement enables the transla- 
tor to automatically translate a file when you double-click on a PC file — as is the case 
with MacLinkPlus — or to access the translators from ordinary applications, as is the case 
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with XTND-compatible applications, such as Claris Works. Exactly which folder the 
translator resides in depends on the software; some software will install the translators 
for you. 

Enabling Your Mac to Use PC Floppy Disks 

Sharing files with other computer users also requires a method of moving the file from 
one computer to another. You can move a file between a Mac and a PC using a 
multiplatform network, a telephone connection, a floppy disk, or a removable cartridge 
such as magneto optical or Syquest. The floppy disk is still the cheapest and easiest way 
to move many files. 

Although most PCs contain a 3.5-inch, 1.44 MB floppy disk drive, your Mac ordinarily 
can't read a floppy disk formatted on a PC. The disks themselves used in Macs and PCs 
are identical, but the manner in which the two computers put down the data is different. 
If you insert a PC floppy disk into a Mac, the Finder will send you a message telling you 
that the disk is not a Macintosh disk and will ask if you want to reformat it. In most 
cases, of course, your answer is a resounding "No." 

Your Mac does come with a way to work with PC floppies, but it is not an elegant one. 
The Apple File Exchange application that comes on the Tidbits disk in your set of System 
disks allows you to insert a PC disk only after you launch the application. You'll then see 
a list of files on the PC floppy disk, which you can select to move to the Mac (see fig. 
28.2). Apple File Exchange also does some basic file translation, which you can beef up 
with the addition of DataViz's MacLinkPlus translators. 
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Fig. 28.2 

Apple File Exchange is an inelegant but free way to use a PC floppy disk on your Mac. 
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A better way to use PC floppies on your Mac is to buy a utility that enables the Finder to 
recognize the PC floppy disks. The most common are Access PC from Insignia Solutions, 
DOS Mounter from Dayna Communications, or Mac-PC Exchange from Apple. Once you 
have one of these utilities installed in the Control Panel folder of your System folder, 
your Mac will mount a PC disk on the Desktop instead of asking you if you want to re- 
format it. Once mounted, PC disks act just like Mac floppies, letting you drag-and-drop 
files between the floppy and your Mac's hard disk. 

Fhese utilities also let you formal floppies in PC format. Access PC and DOS Mounter 
will also let your Mac read and write to PC-formatted magneto optical, Bernoulli, and 
Syquest removable cartridges. Mac-PC Exchange works only with floppies. It's important 
to remember that none of these utilities provide file translation, so you'll still need a 
package such as MacLinkPlus if you want to convert a Mac or PC file to the other's 
format. 

Similar software is also available for the PC, so you can also check with the PC users to 
see if their PCs can read or write Mac disks. DataViz has a version of MacLinkPlus for 
Windows, called Conversion Plus. However, it doesn't have the number of translators 
that the Mac version has. 

Setting Extension Mapping 

Normally, when you double-click on a DOS or Windows file on your Mac, the Finder will 
tell you the application used to create the file cannot be found. With Access PC, DOS 
Mounter, or Mac-PC Exchange, you can enable your Mac to launch a particular Mac 
application when you double-click on the PC file. You do this by setting up extension 
mapping. Extension mapping associates the three-character extension in a DOS file name 
with the type and creator of a Macintosh application. For example, to enable Microsoft 
Word to open DOS and Windows files with the extension .TXT (as in REPORT.TXT) 
when you double-click the files, you would associate .TXT with the file type WDBN and 
creator MSWD. 

Access PC, DOS Mounter, or Mac-PC Exchange already come with some extension maps, 
which you can view in the utilities' control panels. You can alter these or add other ex- 
tension maps by typing in the DOS extension and the type and creator of the application 
you want to open. 

If you don't happen to know the type and creator codes of your favorite Mac applica- 
tions, you can use a utility such as Apple's ResEdit to find out. Simply open ResEdit and 
choose Get File/Folder Info in the File menu. Select a file created with the application 
you are interested in, and a Window will pop up with the type and creator codes. 

As with the floppy-mounting feature of Access PC, DOS Mounter, or Mac-PC Exchange, 
extension mapping does not translate files. If the application you choose to map to a 
particular DOS file name extension does not have the ability to read that type of file, the 
file may open as a list of gibberish. Other times, you may be able to read the text, but 
formatting will be lost. If you have applications that can read PC files, extension map- 
ping enables you to open the files by double-clicking rather than using the application's 
Open dialog box. 
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When sharing files with PC users isn't enough, it's time to take the most radical step in 
making your Mac a multiplatform machine — enabling it to run actual DOS and Win- 
dows applications. There are two methods of running DOS and Windows software on 
your Mac: the use of a software emulator of PC hardware, and the use of 486 coprocessor 
hardware. Both methods can run Microsoft Windows in its own window on your Mac, or 
fill an entire monitor screen. Whether you go the software or hardware route depends on 
how important cost and speed are to you; software emulation is inexpensive, while hard- 
ware coprocessors are fast. 

Insignia Solutions sells two lines of software for running DOS and Windows on Macs: 
SoftPC for 68000-based Macs and SoftWindows for the PowerPC-based PowerMacin- 
toshes. The biggest difference between SoftPC and SoftWindows is speed; the 68000 
doesn't have the power to emulate a PC at real-PC speeds. The Power PC chips do, how- 
ever, so SoftWindows can emulate at the speed of actual low to mid-range PCs. To get 
high-end PC operation on your Mac, Orange Micro's Orange PC coprocessor boards fea- 
ture actual high-speed PC CPUs. Both Insignia Solutions and Orange Micro have been 
selling their products for years, and the product lines are mature ones. 

SoftPC 

There are several versions of SoftPC and they all come with DOS. A version called SoftPC 
with Windows also comes with Microsoft Windows. If you already have SoftPC and de- 
cide you want Windows, don't add Windows to the non-Windows versions. Instead, 
upgrade to SoftPC with Windows. The version of Windows supplied by Insignia is opti- 
mized to run with SoftPC, and will run faster than an off-the-shelf copy of Windows. 

'lb begin the installation, copy the SoftPC folder to your hard disk. If you have SoftPC 
with Windows, copy the SoftPC Data file on the first SoftPC Data disk to your hard disk. 

Memory. Before you double-click on the SoftPC application to continue the installation, 
make sure you have enough memory. You'll need a Mac with at least 4 MB RAM if you 
only plan on using DOS applications on your Mac. While Insignia says you can run SoftPC 
with Windows on a Mac with 8 MB of RAM, the company recommends 16. 1 recommend 
you don't even think about installing SoftPC on a Mac with less than 12 MB. A 16 or 
20 MB Mac is better for running multiple Windows applications. Do not be tempted to 
use the Mac's Virtual Memor>' to make up for RAM you don't have, as it will render SoftPC 
too slow for practical use. 

Set the SoftPC application's Minimum and Preferred memory (called Current Size in Sys- 
tem 6) in the application's Get Info box. (While in the Finder, select the SoftPC icon and 
press K+I.) This is the amount of your Mac's RAM that you want to devote to DOS and 
Windows, to PC applications, and to the SoftPC application. The amount can range 
anywhere from 6144K to 13,215K, depending on how big in pixels you set your Win- 
dows desktop, how many colors you use for Windows (16 or 256), and, most impor- 
tantly, how much PC extended memory you will set up after launching SoftPC for the 
first time. 
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Extended and expanded memory are two standard ways PCs use more memory than 
640K, an old memory limit built into DOS. 

In the SoftPC Setup menu, choose PC Memory. For best Windows performance, set the 
expanded memory to zero, and set the extended memory to 4 MB. Expanded memory 
should be used only for certain DOS applications that require it. 

Storage. When you first start up SoftPC, the application creates a file on your Mac's 
hard drive that will be used as the PC boot drive, or drive C. This SoftPC hard disk file is 
actually an emulated PC hard disk drive, a virtual drive that looks like a document file 
from the Finder. At this point, you'll be asked to name the SoftPC hard disk file and set 
its size. You'll need at least 15 MB to install Windows, and more if you are installing a lot 
of PC software. Be sure you set the size of the virtual C: drive high enough, because you 
can't change it later. You can, however, create other drive C files, which you can use as 
alternative boot drives or designate as a D:, or .supplemental, drive. Once you hit okay, 
SoftPC will ask you to insert the other data disks. During this time, SoftPC is installing 
DOS and Windows in your drive C file. 

The contents of the SoftPC hard disk file can only be accessed while you are running 
DOS or Windows. If you double-click on this file from the Finder, you'll launch SoftPC 
and DOS. However, you can store files on your Mac hard drive that can be accessed by 
both Mac and PC applications. You do this by designating a Mac folder or volume (such 
as hard disk or hard disk partition or mounted network volume) as a network drive from 
SoftPC. In SoftPC's Setup menu, choose PC Network Disks. A Window titled Shared PC/ 
Macintosh Directories will appear, giving you a list of hard drives and folders on the 
Mac. Select a folder or disk, and designate it as drive E. You can select up to four Mac 
folders (E through H), which can be accessed by DOS and Windows in the normal 
manner. 

You can also run PC CD-ROM disks from within SoftPC using your Mac's CD-ROM drive. 
The CD-ROMs must be compatible with the Microsoft CD-ROM Extensions, which come 
with SoftPC's DOS. To enable SoftPC to use CD-ROMs, first make sure the Mac's Exten- 
sions folder in the System folder contains the CD-ROM files called Foreign File Access 
and ISSO 9660. 

Next, launch SoftPC, and t>"pe USE.CD at the DOS prompt. This step loads the Microsoft 
CD-ROM Extensions and sets up the Mac's CD-ROM drive as drive F. You can type the 
DOS command HELP MSCDEX to find out about other DOS CD-ROM options. If you 
want to have the CD-ROM access turned on automatically every time you start SoftPC, 
add this line to the AUTOEXEC.BA F file. The line will look like this: MSCDEX / 
D:CDROM$$S /L:F. 

SoftWindows 

You can obtain SoftWindows preinstalled on a PowerMac from Apple, or you can pur- 
chase it from Insignia Solutions and install it on any PowerMacintosh. Either way, it's a 
good idea to configure SoftWindows yourself for maximum performance, as seemingly 
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small misconfigurations can slow down the speed considerably. The setup and user inter- 
face is basically the same as SoftPC, but there are some additional concerns that you 
should be aware of. 

If you are doing the installation yourself, make sure you have a copy of SoftWindows, 
NOT SoftPC, the version for 68000-based Macs. SoftWindows emulates PC hardware in 
Power PC native mode, but SoftPC on a PowerMac runs in 68000 emulation mode, 
which means you would run double emulation when in DOS or Windows — an emulated 
PC on top of an emulated 68000. While it might actually work, it would be unusably 
slow. 

SoftWindows comes with DOS and Windows, which are copied to your Mac (along with 
the SoftWindows application) by the SoftWindows Installer program. You should not 
replace Insignia versions of Microsoft's system software with your own copies of DOS 
and Windows. The versions that come with SoftWindows are optimized to run on 
PowerMacs with SoftWindows. Insignia's DOS and Windows also contain real Microsoft 
code as well, and look and act like the real thing, so it's best to obtain software upgrades 
from Insignia, not Microsoft. 

Memory. The total memory picture for SoftWindows can be a bit confusing, mostly 
because you're dealing with Mac memory, PC memory, Windows memory, and SoftPC 
memory. How you set up the memory for SoftWindows can drastically affect the perfor- 
mance and usability of Windows software on your PowerMac. 

Windows and Windows applications are memory hogs, so the more memory your 
Pow'erMac has, the better SoftWindows will run, and the more things you will get ac- 
complished. If you are only interested in DOS applications, you can get away with the 
lower memory requirements. The absolute minimum amount of RAM you can have is 
8 MB, which is the minimum configuration of the Pow^erMacs, but 16 MB is recom- 
mended by Insignia. (If you bought a PowerMac with SoftWindow^s already installed, you 
have at least 16 MB.) I recommend 24 MB in your PowerMac if you are going to run 
multiple Mac and Windows applications at the same time. 

Unlike SoftPC on 68000 Macs, SoftWindows can use the Mac's virtual memory feature 
(which you turn on in the Mac's Memory control panel) to supplement your Mac's real 
RAM. This is because PowerMacs handle virtual memory better than 68000-based Macs. 
However, virtual memory on PowerMacs is still slower than using real RAM, and will 
slow down SoftWindows and Mac applications, so use it sparingly. 

When you run the SoftWindows Installer program, you wnll see the Application Memory 
Setup dialog box. You're first asked to set the size of the DeltaCache, a space reserved in 
RAM by SoftWindows to store frequently used application code. (It's called "Delta" be- 
cause it's a third-level cache in the PowerMac; the first is inside the Power PC CPU chip, 
and the second, optional in some models, is on the PowerMac logic board.) If you have 
more than 8 MB of RAM in your PowerMac, set the DeltaCache to Fastest (+1 MB RAM). 
Anything less will significantly affect performance. 
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The Application Memory Setup dialog box also asks you to set the PC extended memory 
for Windows. For now, choose Windows Optimum (3 MB). Next, set the Windows Desk- 
top to Small Window (640 x 480 x 256 colors) or choose Other for a smaller desktop. You 
can increase the extended memory and enlarge the Windows desktop later, after the 
SoftWindows application is installed and you have increased its application memory. 

To increase the amount of Mac memory allotted to SoftWindows, go to the Finder, select 
the SoftWindows application icon, and bring up its Get Info box (Control-1). Set the 
Minimum and Preferred memory as high as you can, depending on how much memory 
is in your PowerMac. This is the amount of the Mac's RAM that will be used by the 
SoftWindows application (including the DeltaCache), DOS and Windows (including the 
PC extended memory), and Windows applications. For the best Windows performance, 
Insignia solutions recommends a minimum memory setting of 6,000K for an 8 MB 
PowerMac, 12,000K for a 16 MB PowerMac, and 18,000K for a 24 MB PowerMac. If you 
can't devote this much towards Windows, use this rule of thumb: increase the minimum 
application setting by 1,1 52K for every 1 MB of PC memory you want to use. 

Now that you've bumped up the memory allotted to SoftWindows, you can go back to 
increase the PC extended memory, so you can run more and bigger PC applications. 
Launch SoftWindows and choose PC Memory in the Setup window. In the upper-right 
corner of the dialog box, you'll notice the size of the DeltaCache. Increasing extended 
memory will decrease the size of the DeltaCache, so don't bump up the extended 
memory as high as you can; you want to be sure to leave at least 1MB for the 
DeltaCache. A DeltaCache bigger than 1 MB will give you small speed gains, but a 
smaller DeltaCache will significantly slow SoftWindows. 

The PC Expanded/Extended Memory dialog box presents a new option. Expanded 
memory, which is a standard type of PC memory used in older applications. Expanded 
memory will slow Windows, so keep the expanded memory setting at 0 unless you have 
an older application that requires it. 

Storage. You'll need at least 23 MB of hard disk space to install SoftWindows. You 
should double or triple that amount if you plan on installing several Windows applica- 
tions, SoftWindows creates a file on your Mac hard drive that functions as a virtual DOS 
boot disk — the C drive. You can create alternative boot drives, as well as additional PC 
drives (D, E, and so on) and drives that can be accessed by both Mac and PC applica- 
tions. You can also access Window's CD-ROM discs in the PowerMac's CD-ROM drive. 
Setting up the various types of drives is the same as with SoftPC (see "Storage" in the 
previous "SoftPC" section). 

Miscellaneous Performance Tips. There are a few other things you can do to boost the 
performance of SoftWindows. The biggest performance gain is a level-2 cache card for 
PowerMac models that don't already have one. (The cache card is optional on the 6100 
and 7100.) Adding a cache card to the Pow'erMac will speed up SoftWindows by about 20 
percent. 
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When running SoftWindows, you'll get some more speed if you keep the Mac window 
containing Microsoft Window^s away from the edge of the screen. Also, don't split the 
window containing SoftWindows between two monitors. This will significantly slow 
down SoftWindows. However, it is okay to entirely fill the screen with Windows. And 
finally, when running Windows, keep your Mac's Monitor's control panel set at the same 
number of colors that you have Windows set at, either 16 or 256 colors. 

Orange PC Coprocessor Cards 

Orange Micro's Orange PC cards enable your Mac to run DOS and Windows software as 
fast as high-end PCs. These cards aren't cheap, but they do let you become a Windows 
power-user on your Mac. The Orange PC boards are true coprocessor cards, adding a 
second CPU (usually some type of 486) to your Mac. Phis means that you can crunch 
away a hefty Windows spreadsheet without slowing clown Macintosh applications run- 
ning at the same time. 

Hardware. You'll need a Mac model that contains a full-sized NuBus slot, not the 
smaller 7-inch slot found in models such as the Mac llsi. A PDS (Processor Direct Slot) 
won't work either. Installing the coprocessor card is no different than installing any 
other NuBus card (see chapter 14, "NuBus and PDS Slots"). With the Mac turned off and 
unplugged, you insert the Orange PC card into a NuBus slot. 

The Orange PC cards are almost complete PCs on a single card containing your choice of 
a 486 chip and a VGA or a SuperVGA graphics chip, which uses your Mac's monitor to 
display DOS and Windows on the entire screen or in a window. Also included are RAM 
SIMM slots for up to 64 MB of memory (check with Orange Micro for the type of SIMM 
for your Orange PC model). Configuring the memory is done from DOS, using the stan- 
dard DOS commands and rules. 

Orange PC cards also contain most of the ports of a standard PC, including standard 
serial and parallel ports, enabling you to connect most PC peripherals to the card. Older 
Orange PC models have PC AT slots, into which you can plug PC expansion cards. Begin- 
ning with the Orange PC Series 200 cards, the AT slots were replaced with a PCMCIA slot 
for attaching standard cards (the size of credit cards), including modems, networking 
cards, and other expansion devices. 

Software. The Orange PC card comes with Mac-enabling software that works similarly 
to SoftPC and SoftWindows. To install, copy the Orange PC application and related files 
to your hard disk. When you launch the Orange PC application, it creates a virtual DOS 
boot drive file (C), in which you store all DOS, Windows, or PC software. The C: file 
setup is similar to that of SoftPC and SoftWindows — you choose a size and name for 
the hard disk file. 

A standard copy of Microsoft DOS is included, but you'll have to provide your own copy 
of Microsoft Windows if you want to run Windows applications. Install Windows soft- 
ware as you would normally do on a PC. You launch DOS, insert the first Windows in- 
stallation floppy disk, type WIN.EXE, and follow the on-screen directions provided by 
the Windows installer. 
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Summary 

Upgrading your Mac to make it more compatible with PCs is no more difficult than 
upgrading to give your Mac any other set of capabilities. As far as the Mac is concerned, 
the software and hardware products you add are no different than the other products 
discussed in Part IV. The new territory you encounter will be when dealing with the 
language and standards of DOS and Windows. 

rhe main thing to remember is that the term PC compatibilit}' can mean many things, 
from sharing floppy disks with PC users to translating files to actually running DOS and 
Windows applications on your Mac. No single upgrade product can give you all these 
capabilities, so it is important to decide what level of PC compatibility will serve your 
needs. 
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Chapter 29 

Software Upgrades 

by John Rizzo 



ro upgrade or not to upgrade — that is the question you must ask yourself once you 
plunk down your hard-earned cash to buy a piece of software. Upgrades to the software 
you now own will be made available on a regular basis. The software you bought yester- 
day may be perfectly adequate today, but will it be enough tomorrow? Despite what the 
software companies preach, you don't always need to install every new version of a pro- 
gram. However, waiting too long to buy an upgrade may cause you miss out on an 
opportunity to get a hot new version at a bargain price. 

ro avoid lining the pockets of software vendors or missing out on improvements you 
need, you have to keep up with what the vendors are doing with your applications. You 
can keep up by reading the news announcements and product reviews in Macintosh 
magazines, such as MacUser, MacWeek, and MacWorUi. Advertisements are also a source 
of information, but some minor upgrades are free, and not well-publicized by the soft- 
ware vendors. Also keep in mind that a software purchase is not forever, so there may be 
a time when buying a competitor's product better meets your needs than upgrading your 
current application. 

Registration Cards 

Keeping up with new versions of software starts with filling out the registration card, the 
little piece of cardboard that comes with electrical appliances such as vacuum cleaners 
and hair dryers, and computer software. While there are pros and cons to sending in the 
registration card, there are reasons to send in the card for softw^are. Overall, the pros of 
sending the registration card back to the manufacturer tend to outweigh the cons. 

Registration Card Pros 

Sending in your registration card is a good way to keep informed about new develop- 
ments concerning the application you own. Once you are on a software company's mail- 
ing list, the company will send you a sales brochure when a new version of the software 
is available, alerting you to the new features. Some companies will automatically send 
free copies of upgrades to registered owners, a perk you'd miss out on if your registration 
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card sits unmarked in the box. Another perk offered to registered owners is discounts on 
major upgrades. If you don't fill out the registration card, you may have to pay full price 
for a new version. I'his can be a matter of paying $30 instead of $395. 

Sending in the registration card is also a good way (and in some cases the only way) to 
get speedy technical support when you call the company about a problem you're having 
with the software. Many companies will keep a database of registered users that the tech- 
nical support personnel will access when you call in. If you're not in the database, you 
may have to spend several minutes on the telephone answering questions about who 
you are, where you bought the software, what type of Mac you have, and so forth. 



Caution 



Some registration cards have a piece containing the serial number that you tear off and keep. 
Don't lose this part of the card! You may need the serial number if you ever have to call the 
company for technical support. 



Registration Card Cons 

Software companies use registration cards to collect marketing data on the type of person 
buying the product. Some cards will ask you detailed questions about where you bought 
the software, the type of Mac you use, what you are using it for, your business title, your 
telephone number, the size and nature of your business, sometimes even your salary 
range. If you object to the personal information sometimes asked by the cards, just leave 
those questions blank. Your name and address should be enough to get you on the mail- 
ing list for upgrades. 

The biggest drawback to sending in a registration card is that it may increase the amount 
of junk mail you receive. In addition to information about upgrades to the products you 
own, the software company will try to sell you its other products with addition bro- 
chures you may not be interested in. 

Because marketing data is valuable, mailing lists are commodity items, and software 
companies can sell mailing lists to other companies or groups, who can in turn sell the 
lists again. It is not unusual to start receiving catalogs and other junk mail from all sorts 
of sources, including noncomputer related organizations, after filling out a registration 
card. If you are interested to see how far your name will travel, add an odd middle initial 
to your name, such as an X or a Z. (Using a completely false name on a registration card 
is not a good idea. You might confuse things when it comes time to get technical sup- 
port or free upgrades.) Then when you receive the Whole Sprocket Catalog addressed to 
John X. Doe, you'll know where the company got your name. Or course, you can always 
call any company and ask to be taken off their mailing list. If you'd rather not have your 
name leave the software company at all, say so on the registration card, which will some- 
times have an area for comments. 
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Types of Upgrades 

Most applications come out with some sort of upgrade at least once a year, but all up- 
grades are not created equally. Software manufacturers create upgrades for a variety of 
reasons, such as fixing defective software and adding new features or compatibility with 
other software or types of computers. The bigger software companies need a major up- 
grade every 12 to 18 months to keep up with their competitors, and to take advantage of 
faster computers. Smaller companies with less mainstream products, such as statistics or 
accounting packages, come out with major upgrades less frequently. 

You can tell if a new version of an application is a major or minor upgrade by looking at 
its version number. (Some companies use both release and version numbers, such as 
Release 4 Version 2, but this is more common for UNIX and PC software than with Mac 
software.) Although not foolproof, the version number will usually tell you if the up- 
grade is a bug fix, a minor upgrade, or a major upgrade. Version numbers are usually two 
or three digits, such as 2.0 or 3.2.1. If a company goes from a version 2.5 to a version 4.0, 
don't assume that you somehow missed version 3.0. Companies will often skip version 
numbers when issuing a new release of software so they can use the same version num- 
ber on their Mac and PC versions, or just to make the upgrade sound more important. 
Macintosh magazines are also a good source for determining if a new version is a major 
or minor upgrade. 

Bug Fixes 

A bug fix is a minor upgrade to fix a problem in the software, a malfunction that slipped 
through the company's quality assurance department. A bug in a piece of software 
doesn't necessarily mean the manufacturer does shoddy work; in just about every soft- 
ware company, some problems slip through every now and then. 

Some bugs are small. For example, a certain feature may not work with a certain setting, 
or may behave incorrectly. Upgrades that fix even minor bugs are worth getting even if 
you've never encountered any malfunction, as you never know what kind of problem a 
minor bug will cause later on when you have added other software. Other bugs are ma- 
jor, causing your application or Mac to crash. Should you worry about a bug fix causing 
new problems? This is unlikely if no new features are added. 

Because no new features are usually added, a bug fix upgrade is usually considered as the 
most minor upgrade, which is reflected by the version number. A bug fix upgrade is 
sometimes indicated by a third digit or letter tagged on the end of a two-digit version 
number, as in 2.0.1 or 5.2a. Sometimes the company will not change the version number 
at all when issuing a bug fix. 

The cost of bug fixes varies. Bug fixes can often be free, and the company will send it out 
to you automatically. Other times, you can obtain a free or inexpensive bug fix or by 
calling the company. However, this is not always the case. Sometimes, bug fix upgrades 
are free only to those who encounter the bug and complain about it — otherwise, the 
company presents the bug fix as just another new version, and requires users to pay for 
it. Here again, the Mac magazines can help you out, this time letting you know when 
software is broken. 
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Minor Releases 

A minor release will add a few new features and capabilities, as well as fix a hug or two. 
Usually, the interface doesn't change much with this type of upgrade. Minor releases can 
be free to registered users or available for a small fee. Minor releases are usually fairly safe 
upgrades, in that they usually don't add new problems or require new RAM or hard disk 
space. If you have to pay for a minor upgrade, make sure the new features are worth the 
asking price. 

You can tell an upgrade is minor when the second or third digit of the version number is 
increased, so that a version 1.2 would go to a version 1.3 or to 1.2.1. Releases that end in 
5, such 2.5 or 3.5, often indicate a more substantial upgrade, with a larger number of 
new features. 

Major Releases 

Major upgrades of software contain whole new groups of functionality, and may look 
and act differently than the previous version, including significant changes in the inter- 
face. Major new releases may have been rewritten from the ground up, and may use a 
new file format. This means that older versions of the application won't be able to read 
files created with the new version. This will require you to upgrade everyone in your 
group who shares files at the same time. The opposite, backwards cotitpatibilit }' — the new 
version's capability to read files created by older version — is almost always built into the 
new version. However, this capability may not extend to two or three major versions 
back. 

Major software upgrades are indicated with a version number that ends in zero, such as 
2.0 or 4.0. Occasionally, the software company will change the product name slightly 
and give it a version 1.0 designation, such as going from AcmeWriter 4.5 to AcmeWriter 
Pro 1.0. 

Major upgrades are the most costly types of new version. However, the cost of a major 
upgrade may not end with the upgrade or purchase price. The upgrade may require you 
to beef up your Mac. We'll discuss these issues in the next section. 

How to Decide If an Upgrade Is Worth the 
Cost 

One of the myths about the latest and greatest version of software is that you need to 
buy it or else lag hopelessly behind. In fact, the latest version isn't always the greatest for 
your needs, and the version you already own could serve you better for years to come. 

To decide whether to upgrade to a new version, you need to judge the cost versus the 
benefits to you. First, look at the cost. The price of a major u|)grade can be several hun- 
dred dollars, but it isn't the only cost. If the interface has changed and a large number of 
new functions are added, there may be training costs involved as well. 

Software upgrades can also incur the hidden cost of additional computer resources. A 
new version may require you to add memory or an additional hard disk space to your 
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Mac. In the worst case, a software upgrade may require you to replace your Mac with a 
newer, faster model. This is because major upgrades to software are often so packed with 
new features that they run slower than previous versions. 

The benefits of a software upgrade should be tangible, enabling you do something you 
need to do. This could include more connectivity with other Macs, or with PCs or other 
computers used in your group. Other benefits would be the automation of multiple tasks 
that you do frequently, the reduction in the number of steps it takes to accomplish a 
task, or the ability to improve the quality of the work you do. You should also determine 
if the upgrade will adversely affect you in any way, such as be incompatible with other 
software you use. 

Sales brochures alert you that a new version exists, but are poor guides to base a buying 
decision upon. The following sections show you some things you can do to determine 
for yourself if the added benefits make up for the cost. 

Get Your Hands on a Copy 

Magazine reviews are a good source of information, but the best way to see if a new ver- 
sion will add to your productivity is to take a test drive. You can get a demonstration at a 
software store, a trade show, from a college or user group. During a software demo, don't 
be satisfied with watching the product representative flash the whizzy new features 
across the screen. Ask if you can run the program yourself. If you succeed in getting your 
hands on the demo Mac, try the following: 

■ Do some of the tasks you do with your current version. See if the new version 
accomplishes the tasks any faster or better than your current version. 

■ Don't ask for directions at first — try to figure out a new interface yourself. If you 
can't figure out how to operate the software, there may be some retraining 
required. 

■ For new features that require some explanation, make sure you follow each step the 
demonstrator makes, and try to repeat them yourself. Software reps know their 
software forward and backward, and can perform a convoluted set of procedures in 
a flurry of keyboard commands in a second or two. 

■ Check the amount of memory being used by the program by looking at the About 
this Macintosh box in the Finder (first item in the Apple menu). Often demonstra- 
tors will assign large amounts of memory (memory you might not have on your 
Mac) to make the application run quickly. Also note the Mac model the demon- 
stration is run on — is it a faster model than you own? 

■ If the software crashes, ask if the version that is running on the demo is a beta 
version, a pre-shipping version that isn't quite finished. If it is, give the software 
company the benefit of the doubt, since most beta software has some bugs that 
will be fixed when the product finally ships. 

If the software company representatives won't let you run the software yourself, ask 
them for a demonstration copy of the software. Many companies will provide you with a 
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demo version that has some of the functionality of the actual product, but that won't let 
you save a file, or is handicapped in some other way. 

Getting your hands on a copy of the application is particularly important if you are or- 
dering multiple copies of upgrades for a department or an entire company. You really 
don't want to be responsible for spending several thousands of dollars of your budget 
only to find that the application doesn't meet the needs of your users. 

Ask for a List of the New Features 

Since it is quite likely there are features in the software you have that you never use, it is 
helpful to see exactly what features are unique to the newer version. Often software com- 
panies will print sales brochures listing new features among the features already in the 
version you have. This is done to overwhelm you with the shear number of features in 
the product. Ask specifically what you will gain by upgrading to the new version. 

Avoid features-for-features sake. Ask yourself how you would use the new features. Are 
they really helpful or just flashy? Just because something is technologically advanced 
doesn't mean it's useful. Do you really need a word processor full motion, 3-D animation 
that will dial your telephone if you talk to it? Perhaps you do, but just be aware that 
software suffering from featuritis will waste your time and your Mac's resources. 

Study the Interface 

User interfaces are largely subjective, but a well-designed interface includes some com- 
mon elements. A well-designed software interface should build on the interface 
metaphors of previous versions of the software as well as the basic items of Macintosh 
software. Find out if you can turn off interface features that take up screen real estate, 
such as toolbars, tool palettes, and status bars. Having the option to display what you 
need is a good sign of a flexible application geared towards the needs of the individual 
user. Look specifically at the basic tasks you use a lot: this may be pouring text in a page 
layout program, plotting a specific type of graph in a data analysis program, or running a 
spell checker in a word processor. 

A user interface that is substantially different than a previous version may also be more 
complicated and less easy to use, in spite of fancy-looking buttons. Look for the trade- 
offs in a new interface to find out which things are easier to accomplish and which are 
harder to do. Also, check to see how the application does tasks that are common to other 
programs you own. If the software company insists on inventing its own way to do 
things — such as text changes, zoom, page previews, and so forth — this is a good indica- 
tion that you'll be spending a lot of time learning how to use the new version. 

Passing Up an Upgrade 

If the interface of the software upgrade is so different that you do have to retrain, and 
the new features don't seem particularly useful, you may want to consider other options, 
such as keeping your current software for a while longer or using a competitor's product. 
You can also decide to upgrade your software for some of your computers. For instance, 
you may want to use an older version that uses less RAM and hard disk space on your 
PowerBook, while you use the new version on your desktop Mac. 
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Keeping your current software may seem low-tech, but can be very practical. The 
Macintosh is a very backwards-compatible machine, so that even the newest Power Macs 
can run software from the last decade. One thing to keep in mind with not upgrading, is 
that you may not be offered a good price for a future version of software. For instance, if 
you hold on to version 3.5 when version 4.0 comes out, the software company probably 
won't offer you a discount on version 5.0. 

This is not a problem if you decide to switch to a competitor's product. Many vendors 
will periodically offer a trade-in to owners of their competitors' products, so that "up- 
grading" to the latest version of a competitor's product may not cost more than upgrad- 
ing to the latest version of the softw^are you own. The same strategies for evaluating a 
new version of your application apply to switching to a competitor's product: check the 
product reviews in magazines, and get hands-on experience. 

You may find yourself in the situation where only some people in the company have 
switched to a competitor's product, while others have kept the same software. In this 
case, you can use a file translation utility such as DataViz's MacLinkPlus to convert be- 
tween the two formats. A file translation tool is also helpful when different people in the 
company are using different versions of the same software. While the users of a newer 
version will probably be able to read files created with an older version, the reverse may 
not be true. 
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What Happens While Installing an 
Upgrade 

Replacing an application with a new version is an easy process that is usually automated 
with an installer program. This program will place the various new files where they be- 
long on your hard disk, and remove outdated ones. Most application installers begin 
with a single double-click, asking you to insert the appropriate floppy disks when 
needed. 

The most common installer program in use is Apple's Installer, used to install all Apple 
System, application, and server software. Apple's Installer is also included on the installa- 
tion disks of many third-party software vendors. 

When you launch Installer, you have the option of clicking the Easy Install button or 
doing a Custom Install. The Easy Install option should be the one you choose for most 
software upgrades. Custom Install is useful if you need to reinstall a specific portion of 
the software package at some later date. 

Most installer programs search your Mac to see what you already have installed, remove 
some obsolete files, and then copy files and folders from the installation disks to various 
places inside and outside your System folder. These System folders typically include the 
Extensions folder. Control Panels folder, Apple Menu folder. Preferences folder, and 
Fonts folder (if any fonts are installed). Sometimes an application will install its own 
folder inside the System folder. 
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If you are switching to a competitor's product, you may need to remove some files 
manually. The most important files to delete may be located in the Extensions and Con- 
trol Panels folders. Keeping Extensions or Control Panels files from two different applica- 
tions that do the same thing could cause conflicts that will interfere with your Mac. 
Preferences files are less important, as they store the settings used in the application. 
Deleting a preference file will reset the application to its default settings next time you 
open it. 

Occasionally, in the case with certain network management applications, an installer 
program will copy invisible files to your hard disk. Invisible files do not have an icon in 
the Finder, but exist on your hard disk nonetheless. To remove these files, you will re- 
quire an application that can see invisible files, such as Apple's ResEdit, which can make 
invisible files visible, enabling you to drag them to the Trash. Some utilities, such as 
Dayna's ProFiles, will let you search for and delete invisible files. 

For a large-scale upgrade of multiple Macs in a department or company, you can use a 
network installer program such as Symantec's NetDistributer Pro or FileWave from Wave 
Research. The progams enable you to create upgrade packets containing new versions of 
applications, system software, or third-party extensions and control panels. These pack- 
ets can ask users on the network to install a variety of software with a single double-click, 
or install themselves on users' machines at convenient preset times, such as on weekends 
or at night. 

Summary 

Like adding RAM, buying a bigger hard disk, or adding an expansion card, upgrading 
your software can add new' capabilities to your Mac that can help solve problems. Soft- 
ware upgrades can provide you with fixes to bugs, handy new features, and increased 
productivity, but are by no means required. Free or inexpensive upgrades should be 
looked at carefully to make sure they aren't going to do any harm to your softw^are setup. 
Expensive upgrades wdth major clianges in user interface should be evaluated as carefully 
as the purchase of new software. You should take the plunge and go for a new upgrade 
only if it can improve the way you use your Mac in a way that is w^orth the cost. 
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freating potential ailments before they become serious is a practice that began long be- 
fore there were computers. But the basic reasons we engage in preventive maintenance 
programs are similar whether you are getting a check-up from your doctor, an oil-change 
from your auto mechanic, or dusting underneath your Macintosh. Bach of these tasks 
can avert potential problems that could otherwise be costly or difficult to repair, or in 
the case of your computer, cause irretrievable data loss. 

Whether you use a Macintosh for a few minutes a week or countless hours each day, the 
work you do is important. You should have peace of mind that your equipment and data 
is always safe and secure. This chapter provides procedures for protecting your invest- 
ment and an overall guide to the rule of the five P's: 

Prior Planning Prevents Poor Performance 

The sections In this chapter cover much of the prior planning that is necessary to estab- 
lish a good operating environment for your computer. "Good Computing Environment" 
involves cleaning the equipment and checking for conditions which may pose potential 
problems. In "Preparing for Breakdowns" you will become aware of several ways to an- 
ticipate and recover from component failure. This section includes a time-reducing 
checklist. 

It is difficult to anticipate the destructive capacity of a natural or accidental disaster. The 
section "Preparing for Disasters" suggests procedures which may help. Methods to pre- 
vent theft and damage due to natural disasters can be found in the section "Physical 
Security of Equipment." Computer equipment that is borrowed from an office may not 
always return in the same condition. In "Employee Off-Site Use Policies and Protections" 
you will learn a few techniques for controlling portable and loaner equipment. 

Learn about a new EPA rating to conserve electricity in "Energy Star Issues" and find out 
how to get warranty service in the section titled "Warranty Considerations." Read how 
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to protect yourself from injur}^ when working near your computer in ''Safety Consider- 
ations.'' Last, a daily, weekly, and monthly checklist of computer-related chores is pre- 
sented in "Maintenance Schedule." 

While much of the planning we are about to discuss will take only some mental and 
physical effort on your part, there are also some peripherals or utility software packages 
that you will want to consider purchasing. In other words, it's going to cost you some 
time and money now to save more time and money later. 

Not only will a preventive maintenance program help you achieve years of trouble-free 
computing with your equipment, but you will even preserve much of its resale value in 
the process. 

Cheaper Computers Equals More Expensive 
Repairs 

It's true that computer prices have been dropping steadily: the fastest Macintosh you 
can buy today costs less than a slower one just a few years ago. One way computer 
manufacturers cut costs is by consolidating several functions into one component. 

This consolidation of components can lead to costly repairs if any part of the 
component fails, making preventive maintenance particularly important. 

One example of this consolidation is the Random Access Memory (RAM) that all Macs 
use. RAM used to be installed in computers in the form of individual chips. Because each 
chip could hold only a limited amount of memory, several chips were soon permanently 
attached to a small board to form a Single In-line Memory Module (SIMM) that was 
easier to handle. This made it easier for the user to upgrade the memory in his computer. 
Now, however, if only one memory chip on a SIMM is bad, the entire SIMM needs re- 
placement. The memor>' chips may cost only S25 each, but if it takes eight chips to form 
the SIMM, it now costs over $200 to replace one bad chip. 

Other components that have been consolidated into the main logic board of recent Macs 
include: video boards, Ethernet capability, audio and video circuitry, and modem com- 
munications. If any of these fail, the entire main logic board must be replaced. 



Good Computing Environment 

Two kinds of maintenance can be performed on your computer and its peripherals: 
active and passive. Active means applying some form of inspection or cleaning to keep 
the system running smoothly. Passive includes installing devices or software that protect 
the system from environmental changes: temperature, vibration, power surges, and com- 
puter viruses to name a few. 

Have you heard the statistic that says most auto accidents occur within ten miles of 
home? This is because most drivers spend a great deal of time within that ten-mile 
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radius: shopping, filling up the gas tank, dropping off mail, eating out, and other com- 
mon tasks. 

A reasonable statistic for Macs might be that most equipment damage that occurs within 
ten feet of your computer could be prevented. Most of your equipment probably never 
travels farther than your desk and is therefore subjected to the same environmental bur- 
dens day after day. 

l et's examine some things that are in your computer's immediate environment and how 
they affect the reliability and performance of your equipment. 

Start with a Clean Bill of Health 

A regular and thorough cleaning of your workstation is the first line of defense against a 
form of attack that your computer and many of its peripherals bring upon themselves: 
dust. 

Many computer peripherals, and nearly all Macs, contain a fan assembly to keep the 
internal components cool. The fans function in one of two manners: draw-through or 
forced air. The draw-through systems are the most common. They pull air into the case 
through all vents and other openings, then blow it out the back (or side or bottom). This 
process is efficient in keeping the interior evenly cooled and does not require the use of a 
filter. 

The forced air system uses a fan with a filter to blow air into the case, causing it to pres- 
surize. The air cools the internal components and blows out various vents and other 
openings. The upside to this system is that the air coming into the case is cleaned of dust 
and other pollutants. The downside is that the filter needs regular cleaning or replace- 
ment. 

The draw-through system lacks a filter because there are too many places where air flows 
into the case. Dust, cigarette smoke, and other particulate matter that is in the air near a 
draw-through fan will eventually make its way into the system and begin to collect on 
everything inside. This buildup can lead to j)roblems if it is not cleaned out occasionally. 
The added layer of dust acts as an insulator and may cause components to overheat. 
Some pollutants in the air (such as cigarette smoke) contain chemicals that accelerate 
corrosion on connectors. 

rhe amount of buildup is especially noticeable in floppy drives because it is usually the 
largest hole where air enters into the case. Hard drives are not affected at all because they 
are sealed and not subject to airborne pollutants. 



V 



Note 



Because dust easily enters the computer through the floppy drive opening, Apple is shipping all 
new Macs with a redesigned floppy drive that has a small door to cover the opening while the 
drive is not in use. 
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Gathering Your Arsenal. You will need a few specific tools to get inside your 
computer's case, and some additional equipment to perform the cleaning. If you are 
uneasy about opening up your Mac, you can perform at least one kind of cleaning while 
your Mac is still closed. Buy a floppy drive cleaning disk and follow the directions that 
come with it. Apple recommends and endorses only 3 MB floppy cleaning kits. You can 
also place the nozzle of a vacuum cleaner up to the drive's "mouth" for a few seconds to 
pull out any larger bits of dust and debris. Don't ever spray canned air into a floppy 
drive, however, as it can cause the heads to become misaligned. 

Items you will w^ant to have ready include: 

■ Standard, TORX, and Phillips screwdrivers 

■ Canned air 

■ Small brush 

■ Lint-free cloth 

The following items are optional, but recommended: 

■ Small vacuum cleaner 

■ Electrical grounding wrist strap 

Turn off the computer's power but leave the power cord connected. This ensures that the 
power supply is grounded and reduces the risk of static discharge. Do not open the 
power supply cage while the power cord is connected to the Macintosh. Use the screw- 
drivers to unlock or remove your Mac's case, depending on the model. If you have a 
grounding wrist strap, place the loop around your wrist and attach the other end to the 
power supply case or other grounded metal. If you don't have a strap, touch the metal 
power supply casing with your finger before you begin. 

The canned air must be labeled as safe for computer use. rhis air differs from "regular" 
air because it is moisture and residue free, and costs a bit more. The canned air will be 
used to blow dust and debris off the main logic board and expansion boards. Be careful 
not to discharge the canned air directly onto your skin, as the escaping pressurized 
stream can be extremely cold. 

If you have a small hand held vacuum cleaner, and a nozzle or brush end, it can be used 
either with or as a replacement for canned air. An advantage of the vacuum cleaner is 
that it actually sucks the dust away from the computer rather than just blowing it 
around. A disadvantage is that unless you have a battery-powered or rechargeable model, 
you usually will have to find some place to plug it in. This is more of a problem when 
performing off-site service, and not much of an issue when working in your own office. 

The small brush can be any kind with soft bristles, like those used in makeup and pho- 
tography. If the brush has a bulb on the end, it can perform double-duty as a brush and 
small blower. You can use the brush to loosen dirt and impacted grime before you use 
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tlie vacuum cleaner or canned air. You will also want to clean (vacuum) the vents both 
in the case and power supply. 

'I'he lint-free cloth will be used to wipe off the glass on your monitor. Typically, you will 
not need to use any kind of glass cleaner, unless the main computer operator tends to 
'"point" with his finger on the screen. In fact, used fabric softener sheets that go into 
your dryer make a perfect screen cleaner: they are lint-free, slightly textured to remove 
grime, and probably still contain a bit of the anti-static chemical on them. The monitor 
normally attracts dust as it functions because it generates a charged electron field. Rub 
one of these sheets across the glass a few times to clean off existing dust, and the anti- 
static chemical will work to repel it for a few more days. 

Now you are armed with enough ammunition for most preventive maintenance cleaning 
tasks. The frequency of cleanings will depend on the environment that the Macintosh is 
used in. Most office buildings are relatively pollution free, and cleaning should be per- 
formed at least once a year. If, after one year, you notice an excessive amount of debris 
has accumulated inside the Mac's case, then you may want to increase the number of 
cleanings. If your Mac is being used on a shop floor or in some other harsh environment, 
perhaps regular monthly or bimonthly cleanings are in order. 

Check for Loose Connections. While you are inside the Mac, check on a few other 
known performance offenders — loose RAM, expansion board, or cable connections. 

Jiggle each of your RAM SIMMs and expansion boards to make sure they are seated cor- 
rectly. Check internal connectors for SCSI, audio, and power for fastness. If you notice 
any movement at the connection points, reseat the loose component or connector. You 
may also want to check your expansion boards themselves, as they may have socketed 
chips that are loose. Sometimes just the normal expansion and contraction that occurs 
due to heating and cooling is enough to loosen chips and connectors inside your Mac. 
Vibration can also contribute to loose connections. 



Tip 



If you want to remove SIMMs or expansion boards, be sure you are grounded and only handle the 
boards by their edges. Touching the boards anywhere else leaves a small amount of oil on the 
surface that collects dust. 



V 



Ventilation and Heat 

Computers route electricity through many components. A single CPU chip can contain 
well over 1 million transistors. Electric current running through all those switches in 
such a small physical area generates a lot of heat. 

Many computers, printers, and peripherals rely on airflow to cool these components 
before they reach temperatures that could cause internal damage. Vent holes are a staple 
of nearly every computer-related device. Many others also include a small fan to increase 
the amount of air that circulates inside the compartment. 
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In a sense, your computer equipment needs to breathe. Here are some guidelines for 
maintaining positive airflow: 

■ If you are uncomfortable, so is your computer equipment. These electronic compo- 
nents were designed to run reliably in room-temperature environments. If your 
particular climate is excessively hot, you may need to find ways to improve the 
airflow inside your equipment. 

■ Do not cover the vents. This includes placing books, papers or anything else on top 
of, or against any computer equipment that would obstruct the flow of air. 

■ Keep your computer equipment out of direct sunlight and away from incandescent 
or halogen light bulbs. All of these sources of light also generate a fair amount of 
heat. 

■ Do not place computer equipment near building heat vents or radiators. Ideally we 
want cool air to enter the devices. 

■ If you use a dust cover for your computer equipment, wait several minutes after 
shutting off the device before covering it. The cover will trap heat inside rather 
than let it dissipate out the vents. 

If you need to improve the airflow inside your Macintosh, it is sometimes possible to 
install additional internal and/or external fans. 

Dirty Air 

With all this air flowing inside your computer equipment, it's no surprise that dust and 
other contaminants begin to collect on your components. Your body has several lines of 
defense against airborne particles, your computer does not. 

Dust is usually pulled in through all those air vents that are supposed to keep your com- 
puter cool (by your fan, nonetheless). When dust lands on computer chips, it acts as an 
insulator and the chips actually get hotter. When dust lands on your floppy disk drive 
heads, they could cause damage to the floppy disk surface that results in data loss. 

Some airborne contaminants may contain chemicals that accelerate the erosion of metal- 
lic parts inside your computer. Tobacco smoke is particularly harmful because it becomes 
sticky and gummy when it builds up, allowing dust to become glued to even more sur- 
faces inside your equipment. Another effect of tobacco smoke is that your equipment 
chassis becomes discolored. 

Hair spray, air freshener, furniture polish, and other airborne fluids also make their way 
into your computer equipment, land on your keyboard, and stick to the front of your 
monitor. Keep these things away from your computer if at all possible. 

Electric Power Concerns 

Just as the air that flows through your computer equipment can be contaminated with 
pollutants, so can the electricity that feeds your equipment be dirty with fluctuations in 
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power. Although dirty electricity does not cause your computer to become discolored or 
sticky, it can cause component failure and increase the likelihood of data loss. 

When you plug an appliance into an electrical outlet, you are supposed to get a steady 
alternating current (AC) of electricity at 60 Hz (cycles per second). Here are some possible 
anomalies that can occur with your power: 

■ Spike (impulse). When, for a very brief moment, the voltage increases dramatically, 
possibly overloading circuits that are not prepared to handle that amount of 
power. Spikes account for 7.4 percent of power disturbances. 

■ Surge. A longer, larger, and more dangerous spike usually caused by lightning 
strikes or the dissipation of power from the switching off of large nearby appli- 
ances. Computer components receiving surges are prone to premature failure. 
Surges account for 0.7 percent of power disturbances. 

■ Sag (brownout). Ehe most common type of power problem is a reduction in AC 
voltage for a period of time from a few seconds to a few days. Sags are typically 
caused by starting up other electrical devices that have high power requirements 
(such as air conditioners). Computer equipment is "starved"' of electricity and can- 
not function properly; possibly resulting in system crashes or loss of data. Sags 
account for 87 percent of power disturbances. 

■ Chronic low line voltage. This condition is similar to a sag, but is the result of faulty 
wiring or insufficient power distribution to an entire area. The damaging effects are 
identical to sags. 

■ Noise. Electromagnetic Interference (EMI) and Radio Frequency Interference (RFl) 
are two kinds of noise that disrupt the smooth flow of power. Many kinds of natu- 
ral and artificial phenomena, including lightning and radio transmitters, can be 
responsible. Computers behave erratically when fed with noisy power. 

Notice that most power fluctuations do not result from surges or spikes, but rather from 
undervoltage conditions such as sags, brownouts, and blackouts. Even when the occa- 
sional surge or spike does attack, computer manufacturers have designed their systems to 
be reliable in all but the worst cases. Many people still feel more comfortable with a front 
line defense against power dangers. 

The preferred method of protecting your computer equipment is to plug it into a special 
device, which is in turn plugged into the electrical outlet. There are several categories of 
these protectors, and they can be bought at many hardware or office supply stores. 

Surge Suppressors. This passive device contains circuitry that is specifically designed to 
dissipate incoming voltage that exceeds tolerable levels. It provides reasonable protection 
against spikes and surges from reaching your computer equipment; sags and other low- 
voltage anomalies are not prevented, however. A surge suppressor is a required accessory 
for anyone with a computer. Which would you rather have destroyed due to a power 
surge: a fifteen-dollar device or your five thousand dollar computer system? 
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Here are some optional features found on the better surge suppressors: 

■ On/off switch to control all devices attached to the suppressor 

■ Extension cord 

■ Status lights to tell you if the surge circuitry is functioning; without them you have 
no way of knowing 

■ Multiple, individually monitored outlets to provide different levels of protection 
for various components 

■ Noise filter to reduce EMI and RFl occurrences 

■ Circuit breaker that disengages when surge suppression stops functioning to pre- 
vent additional spikes from reaching your computer equipment 

■ Power off/power on alarm that sounds a buzzer when power is lost or when it 
comes back on 

■ Warranty and/or monetar)' reimbursement should the suppressor fail to protect 
your computer equipment 

■ Telephone line and/or cable TV protection to prevent surges from harming this 
equipment 

Don't be fooled, however, by look-alike power strips or extension cords that have no 
surge protection. These devices, while useful for other types of electric appliances, do not 
keep your computer equipment from being harmed. Also make sure that the suppressor 
you are buying has been approved by Underwriters Laboratories (UL) for product safety. 

Power Conditioners. With all the features of the better surge protectors, these more 
active devices monitor the incoming electrical current and can dissipate incoming elec- 
trical spikes without burning themselves out. During brownouts, some power condition- 
ers can draw additional current from the AC line to provide the computer equipment 
with the correct amount of voltage for reliable functioning. 

Uninterruptible Power Supplies. The purpose of an unintermptible power supply 
(UPS) is to provide power conditioning features, as well as a redundant (backup) power 
source in the event that main power is lost. A UPS charges its battery cells whenever 
there is available pow^r coming from the AC line. When the incoming voltage drops 
below normal operating parameters, the battery switches on to deliver electricity to those 
devices plugged into it. 

The time it takes to switch to battery backup when AC power fails is a critical factor in 
choosing a UPS. If the computer equipment is not supplied with power for more than a 
few cycles (each lasting l/60th of a second) it experiences electrical "starvation" and 
could shut down, resulting in data loss. 

Some UPS models are not designed for computer use and allow several cycles to pass 
before backup power is initiated. Those that are intended for use with computer 
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equipment begin functioning in battery mode if only one cycle is dropped. This type of 
UPS is said to operate in standby mode and is the most commonly sold form of battery 
backup. 

A UPS that operates in on-line mode is always feeding the attached equipment from the 
battery and therefore does not need to switch to battery power in the event of AC failure. 
However, the size of the battery charger used in this type of UPS must be large enough to 
handle both the continual draw of power from attached equipment and the recharging 
of the battery cells. An on-line UPS also generates significantly more heat than a standby 
UPS. This loss of efficiency increases the cost of running an on-line UPS significantly 
over the lifetime of the unit. 



You need to choose the proper size UPS for the equipment you intend to rely on it for 
emergency power. The amount of electricity the batteries can deliver is measured in 
watts. The amount your UPS can deliver during a power failure must exceed the total 
wattage required by the devices plugged into it. 

Listed below are some wattage requirements for a few Macintosh computers and periph- 
erals. For your specific configuration, look on the back or bottom of each component 



you intend to protect with a UPS. 

Macintosh Ilex 78 W 

Macintosh 13 inch color monitor 52 W 

Macintosh Ilsi with color monitor 130 VV 

CD-ROM Drive 32 W 

LaserWriter 585 W 

19-inch color monitor 104 W 

Quadra 900 with 21 inch color monitor 312 W 



If your particular piece of equipment does not state its wattage, you can calculate watts 
by multiplying volts times amps. 

Power Cycling (On/Off). One goal of any good computing environment is to maintain 
a constant operating temperature for your Macintosh that is within acceptable values. 
There are two ways to do this: leave your computer continuously powered off, or leave 
your computer continuously powered on. If you choose the second option, you have 
chosen one of the best ways to improve your workstation's life and reliability. 

The reasons behind this are simple. When a computer is first powered on, ever>^ compo- 
nent inside is scrambling for power at the same moment. This puts an incredible strain 
on the power supply to meet the demands of the rest of the system. The stress only in- 
creases with each additional SIMM, expansion board, or internally powered device that 
you add to your Macintosh. 

Consider the example of a hard drive motor. It takes much more power for the motor 
to spin up from 0 RPMs to 3600 RPMs than it does to maintain a constant velocity. 
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One common malady of hard drives is their failure to start up. If they are left on con- 
tinuously, the chance of this type of failure is practically eliminated. 

It is perfectly safe to leave your Macintosh and peripherals on for 24 hours a day, year- 
round. Some people would argue that the little bit of additional electricity being wasted 
somehow exceeds the cost of a single repair — but this is easily dismissed. Furthermore, 
more and more of today's computers and peripherals are designed to meet the Environ- 
mental Protection Agency's Energy Star rating, which is described later in this chapter 
under the section "Energy Star Issues." 

You should know that, if left on continuously, even small monitors can generate enough 
heat to warm a room by a few degrees. If you don't yet have an Energy Star rated moni- 
tor, you can turn yours off if you plan on being away for more than an hour. If you 
choose to keep your monitor on, buy a screen saver program that will blank the display 
to prevent phosphor burn-in that occurs when the same image is left on over a long 
time. Newer low-phosphor monitors which are immune from burn-in, and Energ>^ Star 
monitors which will shut themselves off after a period of non-use may eventually elimi- 
nate this requirement. 

Static Electricity 

Like a miniature spike, the sudden discharge caused by static electricity can, although 
rarely, harm computer equipment. Controlling static is a concern when working inside 
the computer's case and in climates where the relative humidity remains fairly low^ for 
extended periods of time. 

To thwart the possibility of static affecting your computing environment, you can imple- 
ment one or more of these preventive measures: 

■ Place an electrically grounded mat near or underneath your computer equipment 
and always touch it prior to using your computer. 

■ Use an anti-static spray near your computer equipment on a regular basis. 

■ Install special static-reducing carpet around your computer area. 

■ Never plug anything into or unplug anything from your computer equipment 
while it is turned on. This includes mice, keyboards, monitors, SCSI devices, and 
network cables. 

If a computer receives a static di.scharge, it will sometimes lock up or freeze and require 
restarting. Other times certain components, like the Apple Desktop Bus (ADB), will cease 
functioning altogether. 

Vibration 

Another cause of problems for computer equipment is vibration. Like temperature 
changes, vibration can cause movement in parts that should not move — and result in 
loose connections. More harmful, however, is the probability of data loss due to hard 
drive malfunction. 
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Place your workstation and peripherals on solid, level desks. Don't stack devices on top 
of one another unless you are sure of their stability (see fig. 30.1). Avoid the excessive 
vibration caused by slamming desk drawers or dropping books on your desk surface. 

Even slamming your office door can cause vibrations that may be harmful to your equip- 
ment. 




Fig. 30.1 

Stacked peripherals should be stable. 

An often-overlooked source of vibration comes from playing loud music in the immedi- 
ate vicinity of your workstation. Lastly, always turn off any computer or peripheral be- 
fore you move it. 

Dust and Pollutants 

Although dust inside your Mac can be annoying, it is fairly easy to clean out. Dust and 
dirt inside your mouse or keyboard, however, can be a very different story. With all the 
nooks and crannies on a standard keyboard, it's surprising that small insects don't make 
a home in them more often. Heaven knows there's usually enough food matter inside 
the typical keyboard to keep a family of beetles happy for a month. The mouse (com- 
puter variety) is also known for collecting bits of dirt and grime; after all, it is constantly 
being rolled around on a desk or pad. The ball picks up whatever it touches and deposits 
it inside the case. 

To keep your keyboard free of excess material (not to mention beetles), you might con- 
sider the following guidelines: 

■ Don't eat near your computer. I'his rule sounds obvious, but nowadays many w'ork- 
ers sit at their desks during lunch and it's inevitable that crumbs will accumulate 
inside the keyboard. 

■ Don't drink near your computer. When soft drink cans are opened, a fine mist of 
carbonated water, sugar, and flavoring is likely to be released into the air. Where 
this concoction falls is your best guess, but it's best that it not fall into your key- 
board or mouse. 

■ Don't use any kind of spray near your computer. Glass cleaner, furniture polish, 
hair spray, and air fresheners all contain some liquid that could fall into your key- 
board. This sticky surface will cause other fallen crumbs and dust to become lodged 
in between, under, and around the keys, making them less sensitive to your touch. 
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■ Don't smoke near your computer. Besides discoloring all the various cases, the 
chemicals in cigarette smoke are also sticky and can cause a film to form on your 
monitor, inside your mouse, and on your keyboard. 

■ If you want to prevent anything from falling into your keyboard, you can buy a 
clear molded cover that fits over the keys and the case perfectly, like a second skin. 
This cover will effectively keep out any contaminant. To keep your mouse dust 
free, just wipe the surface you use it on a couple of times a day wMth a dry, lint-free 
cloth. 

If it's too late to prevent your keyboard and mouse from becoming filled with dirt, read 
about cleaning input devices in chapter 40, "Keyboard and Mouse Problems." 

Radio Frequency Interference (RFI) 

When your workstation is experiencing problems that you cannot diagnose, don't rule 
out an invisible offender: radio frequency interference. You can find it in any device that 
emits radio waves, including: 

■ Portable telephones 

■ Microwave ovens 

■ Some motion sensors 

■ Wireless intercoms (and baby monitors) 

Sometimes the only treatment necessary is to move the offending device farther away, or 
reorient it so it faces another direction. In extreme cases, special shielding around the 
computer, its cables, or the offending device is necessary. 

If some other device near your computer displays symptoms of RFI, keep in mind that 
your workstation itself could be capable of causing the interference. Turn off one of them 
and see if the other shows signs of improvement. 

Preparing for Breakdowns 

As with most other electrical appliances, the parts that are most likely to break on your 
computer equipment are those that incur some sort of motion during their function. 
These include power switches, keyboard keys, mouse buttons, all forms of removable 
storage devices, and printers. Purely electrical systems rarely fail on their own, although 
they may fail due to something as simple as a static discharge. To minimize the possibil- 
ity of a moving part breaking, move as many of these parts as little as possible. When it's 
not possible to constrain movement, have a spare. 

One such example is a Mac SE/30 that was used as a file server. After a single static dis- 
charge on a dry winter day, the Apple Desktop Bus (ADB) ports failed — so it could no 
longer use a keyboard or mouse. It cost over $250 in parts alone to replace the main logic 
board, just to gain back the use of input devices. 
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The replacement part took nearly two weeks to arrive, but that didn't hinder the use of 
the Mac as a file server. Any function that was necessary to perform could be done using 
Farallon's Timbuktu, a utility that allows one Mac to take control over another across a 
network — just like operating your television by remote control. 

If a major component such as a main logic board needs repair, you can pretty much 
count on losing the functionality of that piece of equipment for the time it takes to get a 
replacement part installed. 

Here are some guidelines to help minimize the time wasted by component failure. 
Although some of these were mentioned earlier in this chapter, they are presented again 
in this list. 

■ Leave your workstation on all the time. By reducing the number of times your 
system warms up and cools dow'n, you decrease the amount of thermal stress each 
component of the system needs to endure. 

■ Always ground yourself before you touch your workstation. Small amounts of static 
electricity have been known to wipe out a perfectly functioning component or two. 
Touch something else before you touch your Mac. 

■ Plug your computer equipment into a surge protector to keep it safe from harmful 
spikes and surges. 

■ Keep spare parts on hand. Depending on the number of workstations you are re- 
sponsible for, you may want to keep an entire workstation around just for its parts. 
It's much easier to deal with a failed video card, mouse, or CD-ROM drive when 
you can replace it with a new one. 

■ Know your service provider. Contact your computer dealer or repair center and 
find out about their policies, prices, and availability before you need them. 

■ Know your nearest rental company. In a crunch, you may need to rent an entire 
workstation or just one component. Find out what various peripherals are available 
and their costs. 

While these guidelines may not get you out of every situation, they address the most 
common problems you are likely to encounter. 
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Preparing for Disasters 

Fire, flood, hurricane, tornado, earthquake, lightning. All these forces should make you 
think twice about the possibility of a disaster striking your department. The difference 
between preparing for a breakdown and preparing for a disaster is like the difference 
between night and day. While a breakdown may require that you have a spare part 
handy, a disaster may require that you have a spare roof over your head. In other words, 
it's going to be a lot more difficult to do it right. 
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Here's an example: 

An insurance company was devastated by a fire — everything was lost. But within two 
days time the entire Macintosh department was back to work. How was this possible? 
Because the company had prepared a written disaster recovery plan, it was immediately 
able to assemble all needed electrical system, network management, and communication 
devices in a remote trailer. The company had a source for temporary replacement com- 
puters, and kept accurate daily backups off-site. Several employees were able to work at 
home on their personal systems and retrieve data by modem. Because the company 
planned and thought of every contingency, what could have been a downfall became no 
more than an annoying obstacle. 

The following list suggests some of the procedures you can follow' to prepare for a disas- 
ter, either natural or accidental: 

■ Have proper insurance to cover all your computing needs. Full disaster coverage 
will mean the difference between getting up and running in days, weeks, months, 
or years. The companies that survive disasters are those that believe in insurance. 

■ Maintain current and complete off-site backups of your data. It's not enough to 
create backups and leave them in your office if your entire building is destroyed. 

For more information on backups, see chapter 31, "Hard Drive Backup and Optimi- 
zation." 

■ Create an accurate and reproducible netw'ork topolog}' map. Think of your network 
as a jigsaw puzzle. If all the pieces w'ere suddenly dismantled and strewm about, 
could you put it all back together again? Fhe topology should also include a list of 
all hardware and software models and serial numbers. Many softw'are companies 
w'ill send replacement disks if you have suffered from a disaster — but only if you 
can provide the proper serial numbers. 

■ Locate a suitable source of power and phone lines for temporary placement. Will 
there be enough electricity to re-create your department elsewhere, or might you 
have to bring your own generators? Can the phone company run the number and 
type of lines you will need? 

■ Create a list of employees with their own workstations at home. These employees 
will become an invaluable resource during the time you are rebuilding the depart- 
ment since they can continue to w'ork. 

While some of these steps may seem obvious and others exhausting, all are a necessary 
part of a disaster plan. But they are probably the smallest part. The really exhausting 
work is preparing a written plan, descriptive to the smallest detail, that can be brought 
into action on a moment's notice. All information needs to be accessible and current, 
and a team needs to be ready to execute the plan and manage it throughout the recovery 
process. Remember the five P's: 

Prior Planning Prevents Poor Performance 
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Physical Security of Equipment 

Now that you are aware of some environmental conditions which can cause minor prob- 
lems with your computer equipment, let's examine some more aggressive forms of 
danger: theft and natural disaster. 

Theft Prevention 

The first defense against computer theft is not to advertise that you have computers. 

If you can't keep thieves from eyeing your coinpulei equipment, at least you can keep 
them from walking away with it. Here is a list of several things you can do to secure your 
Macintosh and its peripherals: 

■ First, register all hardware with the manufacturer. By notifying the maker of your 
equipment of who you are, you have a greater chance of recovering any stolen 
property should it ever be found. 

■ Keep workstations out of sight of passers-by. Put workstations in offices, or use 
partitions in an open-space environment. After working hours, close the windows 
and use dust covers on all equipment. The less thieves know about what you have, 
the less likely they will be to attempt to steal it. 

■ Lock the actual computers to a desk or other immovable object. Several options are 
available. Metal tabs can be placed into special slots on the back of most Macs. 
Cables can be run through the slots and attached to a secure object. Special plates 
can be attached to desks, and the Macs are held securely in place by clamps. Also, 
metal cages or frames can be mounted around the Mac and locked dowm, prevent- 
ing their removal. 

■ For portable Macs, similar locking solutions exist whereby a cable is attached, or 
the Mac is placed inside a lockable case. For employees who spend time in airport 
or bus terminals, there is even a motion-detector for PowerBooks that sounds a 
high-decibel alarm if the PowerBook is moved w'ithout entering the proper access 
code. 

■ It's a bit more tricky to lock dowm peripheral devices such as removable storage 
drives, monitors, and printers because they come in a variety of shapes and sizes. 
Consider having these components permanently tattooed in a highly visible place 
to discourage would-be thieves. Don't just slap on some metallic label with your 
company name, though. These labels can be pulled off rather easily with pliers and 
some adhesive remover. Instead, engrave your company information into the case 
where it cannot be removed or easily covered up. 

■ Last, don't forget to lock your doors and have a professional alarm system installed 
at your workplace. It may also be beneficial to hire a security consultant for a day 
to examine your office for potential break-in locations. A graphic design firm had 
dozens of Macs in a supposedly secure environment. The firm had a sophisticated 
alarm system wired to all the doors and windows. What the firm didn't prepare for 
was thieves crawling up over the doors into the ceiling and down into the office. It 
took the loss of many Macs for this company to realize that an alarm alone would 
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not meet its security needs. Now this firm has motion detectors installed inside the 
office; and all the Macs are securely locked to desks. 

Natural Disasters 

Unfortunately; you can do little to protect your computer equipment from damage due 
to a natural disaster. Should a fire, flood, earthquake, or tornado decide to occur, no lock 
in the world is going to save your equipment. You can take some simple safety measures 
to protect your equipment from lesser calamities: 

■ Use a waterproof dust cover on all equipment after hours. If a small fire starts 
somewhere in your building, the sprinkler system will start a downpour of water. 
Even the thinnest dust cover will keep your workstation from getting totally 
soaked. This measure will also keep your equipment dry if a rain storm rips a hole 
in your roof. 

■ Plug all computer equipment into surge protectors. One strike of lightning can 
wipe out an entire department of computers unless they are protected from electri- 
cal surges. Keep in mind that surge protectors do not last forever, and must be 
replaced every few years because the element inside them that protects your equip- 
ment wears out over time. 

While protecting your computer equipment from natural disasters may be difficult, pro- 
tecting your data is not. See chapter 31, "Hard Drive Backup and Optimization," for 
more information regarding backup options and data security. 

Employee Off-Site Use Policies and 
Protections 

Accidents happen. Even the most careful of people can haye a bad day and misplace or 
drop something. So before you allow employees to take computer equipment out of their 
offices, make sure you have policies in place to cover all possible accidents. 

Whether equipment is going off-site to a client's office or to an employee's home, the 
same guidelines must apply. The employee must be responsible for the proper care and 
use of the equipment at all times. Have employees check out each computer or periph- 
eral device that leaves the office, and sign their names to accept responsibility for its 
care. Check with your insurance company to see if it will cover equipment that has been 
removed from the office. Employees who wish to use company-owned equipment in 
their homes may have to purchase their own insurance. 

Besides taking responsibility for the equipment, employees should be aware that every- 
thing taken out must be in the same condition when it is returned. If an employee takes 
out a PowerBook, it should return with a charged battery. Virus detection software is a 
requirement for all hard drives. 

Another consideration with storage devices in particular is software. There should be a 
strict policy regulating the addition of software on portable Macs or hard drives that 
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leave the office. If an employee takes out a hard disk, it should return without any addi- 
tional extensions or control panels that change the operation of the computer. Any data 
that was added to the drive is also the employee's responsibility to file away. 



Energy Star Issues 

Computing devices that meet certain requirements by the Environmental Protection 
Agency (EPA) are allowed to be promoted as Energy^ Star compliant (see fig. 30.2). 




EPA POUUTION PREVENTER 



Fig. 30.2 

Hnergy Star compliant devices can carry this logo. 

Basically, an Energy Star device is one that uses as little electricity as possible while being 
operated normally. In addition, the device will automatically enter a low-power "sleep" 
mode if left unattended for a time. 

Manufacturers that build their computers, monitors, and printers to meet these specifica- 
tions are encouraged to display the Energy Star logo on their products. 

Warranty Considerations 

Apple computer provides a one-year warranty on all products it manufactures. Apple will 
repair defects in the product at no charge. If unable to restore your product to good 
working order after a reasonable number of attempts, Apple will, at its option, replace or 
refund the product's purchase price. 

If you would like to contact Apple to find your nearest Apple-authorized service provider 
within the United States, call 1-800-538-9696, extension 525. You will need to provide 
the service center with a bill of sale to verify the original date of purchase. 

Some Apple products may qualify for on-site or express freight repair within the United 
States. Call 1-800-SOS-APPL (1-800-707-2775) between 6 am and 6 pm Pacific time, Mon- 
day through Friday, excluding holidays. You also can call a participating authorized 
service provider during normal business hours. You will be asked for the model and serial 
number of your product and the date of purchase. 

See a copy of Apple's one-year limited warranty that came with your equipment for more 
information. 

Other companies may provide similar warranties for their owm products. Nearly all 
warranties do not apply to damage caused by accident, abuse, misuse, misapplication, 
or service provided by nonauthorized service providers (including upgrades and 
expansions). 



V 



Preventive Maintenance 




690 



Preventive Maintenance Philosophy and Practice 



Safety Considerations 

Sometimes it's difficult to see the forest past all the trees. Here are some safety practices 
that should always be followed when working near any electrical appliance, including 
computers and their peripherals. 

■ Always turn off a computer or peripheral for any of the following reasons: 

Prayed power cords are visible. 

Liquid has spilled into the case. 

Excessive moisture forms on the case. 

The device has been dropped. 

You want to clean the case. 

■ Never operate your computer or peripherals if: 

The cover is off. 

Any internal parts have been removed. 

It is not electrically grounded properly. 

Failure to follow the above mentioned points may result in personal injury to yourself or 
others. In addition to possible bodily harm, you could also experience data loss if your 
hard drive becomes subjected to stray electric charges or vibration. 

While studies have not been entirely conclusive, there is a growing concern for the 
health of people who work on or near computer equipment for many hours a day. The 
emissions of static discharge, magnetic fields, radiation and even noise from your com- 
puter could have long-term effects that we are not yet aw^are of. There are products avail- 
able that reduce or eliminate all of these emissions from your workstation, usually in the 
form of a shield placed around an offending peripheral. 

Maintenance Schedule 

To prevent unnecessary service or loss of data, here are some general guidelines for main- 
tenance that should be applied on a regular basis. Of course, your needs may vary from 
these. Some of these concepts are covered in later chapters. 

Daily 

Every day, you should take a moment to examine your computer equipment for the 
following: 

■ Check your computer equipment for proper ventilation 

■ Wipe off any accumulated dust from your monitor 
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■ Check the status lights (if available) on your surge suppressor to make sure it is 
functioning 

Weekly 

These tasks should be performed about once a week, or more often as needed. 

■ Inspect your input devices (keyboard, mouse, trackball) and clean if necessary 

■ Perform a virus detection sweep on your hard drive 

■ Check all input and output connections on your computer equipment to ensure 
that they are securely fastened 

■ Perform a backup of the changed files on your hard drive 

Monthly 

■ Remove excess dust from the ventilation holes in and around your computer 
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■ Defragment and optimize your hard drive to improve its performance 

■ Rebuild the desktop file by holding the ^ and Option keys down through the 
entire startup process until you are prompted to rebuild the desktop 

■ Perform a backup of your entire hard drive 

Summary 

In this chapter, we discussed the reasons why having a preventive maintenance program 
is beneficial to your workstation, and some of the active and passive measures you can 
take to provide a good computing environment. 

Among the measures covered were cleaning inside your computer equipment, checking 
for proper air flow and maintaining clean electric power. The dangers of static electricity, 
vibration and dust were explained. 

We also mentioned several steps to follow in preparation for computer breakdowns and 
disaster planning. The security of your workstation from theft as well as natural disasters 
was discussed. You were made aware of some guidelines for employee off-site policies. 
Energy Star considerations, and warranty issues. We ended with safety considerations for 
you and your equipment. 
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In the preceding chapter, one of the topics we covered was preparing for hardware break- 
downs. When this occurs, it's a fairly easy task to replace a keyboard or broken monitor. 
In this chapter, we discuss methods for preventing a different kind of breakdown — loss of 
data. Beside accidentally dragging an icon to the trash, most people experience loss of 
data when their hard drives stop functioning. Fhere are plenty of reasons why this might 
happen, but we can summarize them with one word: crash. 

If yours is the kind of job where the work you do is actually more valuable than the 
equipment you do it on, this chapter is of special importance to you. It doesn't take 
much effort for a hard drive to be completely stripped of its files; in fact, a trip to the 
Binder's Special menu does the trick most of the time. If you think that your system is 
invulnerable to data loss, be sure and read the paragraphs in the following section, "It 
Will Never Happen to Me." 

rhroLighout this chapter, we discuss performing backups of your files. It is important to 
understand that a backup is not simply a copy of your information somewhere else on 
your hard drive. If that drive fails, both the original and the copy are useless. A backup is 
an entirely different storage device that can be used to restore any data which is lost on 
your main hard drive. 

In the section "Backup Strategy" you learn to answer the two most common questions: 
"Which files get backed up?," and "How often should backups be made?" 

Because not everyone works the same way with computers, there cannot be just one way 
to backup data. In the section "Schedule" you find examples of backup schedules for 
various work types, and in "Automation" is a guide to reducing the tedious task of select- 
ing files to be backed up. Some forms of media are better suited for holding backup data, 
and these are discussed in the section "Hardware." Overviews of three popular software 
utilities for creating and maintaining backups are presented in "Backup Software." 
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Once the backups are completed, they must be kept physically safe from harm. One way 
to do this is to store them away from the original data. These topics are discussed in the 
sections "Physical Security of Backups" and "Off-Site Storage of Backups," respectively. 

It Will Never Happen to Me 

If you're already a believer in making backups, go on to the next topic; these paragraphs 
are for those who haven't yet decided to invest in their data. 

In many states, it is now mandatory for licensed drivers to have auto insurance. Even 
those who have never been involved in an accident appreciate the fact that if they ever 
are, they will not have to bear the financial burden alone. The same philosophy holds 
true for backing up your hard drive. You may consider it a burden, but it sure beats hav- 
ing to re-install your system software, re-load each of your applications, and re-create 
each of your documents. 

Many professions have their own form of backups. In the circus they use safety nets, in 
construction they use safety lines, and in theater they have understudies. Our insurance 
that we won't ever be caught by surprise when we need our valuable data is that we 
make backups. Murphy's Law states that if your hard drive ever does go kablooie, it will 
be at 5:00 the evening before an important project is supposed to be completed. 

Backup Strategy 

The successful implementation of any plan relics on having a solid strategy'; backups are 
no exception. The first two questions we need to answer to develop our strategy are: 
Which files do we need to back up, and how often do we back them up? 

The following sections examine some of the different kinds of files that exist on your 
hard drive and what their roles are. 

Applications 

These are, of course, the actual programs you run to make things happen. There are two 
general categories of applications: those that create files, and those that perform a task. 
Many people separate the latter group into a folder called "utilities" somewhere on their 
hard drive. 

Look around and see if you can locate the master disks that were used to originally install 
your applications. If you have them (although you should always have a copy as well), 
you can re-load the applications if you ever have to. If you have applications that were 
not loaded from master disks (like shareware utilities downloaded from an on-line ser- 
vice), you should consider making one backup of them on a floppy disk or removable 
cartridge for safe keeping. 

These files don't contain data that changes, and therefore they don't need to be backed 
up regularly. If you will be backing up to a large media device (fixed hard drive, DA'F, 
removable hard drives), you may want to create one working backup of each of your 



Backup Strategy 



695 



installed applications to facilitate its recovery. It's easier to restore the 15 MB of files that 
make up your word processor from a backup than it is to go through the loading process 
with each of the 13 floppy disks that those files are compressed on. 

Application Helpers 

Many applications come with extra files that provide additional features or learning 
experiences. These helper files may be dictionaries for your word processor, a set of clip 
art for your presentation software, or a set of predesigned macros for your spreadsheet. In 
many cases they are not critical to the operation of the application. If you need to, tliey 
also can be re-loaded from the master disks (or their copies). 

These files usually don't contain data that changes and don't need to be backed up regu- 
larly. However, any helper files that you create or modify such as macros, dictionaries, 
and style sheets should be backed up with your normal documents (see below). 

Documents 

Inside these files are the results of your work — many hours or months may have gone 
into their creation. Documents include word processed text, photos, illustrations, data- 
bases, spreadsheets, page layouts, sounds, movies, presentations, and modem connection 
settings. Another type of less-obvious document is the settings files and preferences that 
many applications create. While they are commonly deposited in the Preferences folder 
inside the System Folder, they are occasionally found in other locations. Many people 
overlook these files because they did not explicitly create them, but they should be 
treated as documents, nonetheless. 

Of all these documents, some may never change, others may change periodically, and 
you are probably creating new ones all the time. It is these files, your documents, that 
are the main focus of your backup efforts. The files that don't change may only need to 
be backed up once; the ones that change often need to be backed up frequently. 

One problem many people have regarding their documents is that they can't remember 
what's inside the file named "Jenny's Letter" or the file named "Jenny's Letter 2." The 
Macintosh operating system provides you with the capability to create file names up to 
31 characters long. My advice to you is use them, because looking for a file with a de- 
scriptive name and a date can save time when trying to recover lost data. 
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Note 



The Macintosh Finder allows searching for files by many criteria, including the Get Info comments. 
This information is lost, however, each time the desktop file Is rebuilt. 



System Files 

Inside your System Folder are typically hundreds of files, each of which can be class- 
ified into one of several types: control panels, extensions, fonts, Apple menu items, 
preferences, and startup items, just to name a few. Luckily, the Macintosh System creates 
specially named folders to contain these different classes of files. Because they are all 
placed in their proper folders, it's easier to deal with them. 
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You should have at least one backup of your entire System Folder (or at the least the Sys- 
tem, Finder, and all those folders mentioned above) in case you ever experience a system 
software failure. This is different than a hard drive crash, but the results can be just as frus- 
trating unless you can restore your Macintosh to working condition quickly. See chapters 
41, 42, and 43 for information relating to System software. See also chapter 36, "Hard 
Disk Problems" for information regarding data recovery from a crashed hard disk. 

Schedule 

There are no magic formulas or calculations you can use to determine how often you 
should perform backups. It's really up to you because it's your data that is at risk. I know 
some people that back up their systems every day, and 1 know others that only back up 
once a month. Both of these solutions are acceptable for these users' particular cases be- 
cause they provide each one with the right amount of security for their data. 

Here are some typical backup strategies. 

■ One person uses a Macintosh at home mostly for writing letters, balancing her 
checkbook, and keeping track of her music collection. She feels safe backing up her 
documents to floppy disks twice a month because none of the documents she creates 
are really critical, and they are only mildly difficult to reproduce. 

■ At a small office, the system administrator performs backups once a week. He con- 
nects a removable hard drive to each Macintosh and drags each user's "Documents" 
folder onto an 88 MB SyQuest cartridge. Then, to acknowledge that the backup took 
place, he changes the label (color) of the "Documents" folder. The user must save 
his or her work to this predetermined folder in order for it to be backed up. 

■ In a large networked office environment, several people with their own Macs save 
their work on a file server. Each night, files that were added or changed since the 
previous night arc backed up automatically to a DAT (digital audio tape) drive. It is 
each user's responsibility to put files onto the file server if they want them to be 
backed up. 

In any situation, always rotate your backup media. For instance, if all your files fit on a 
single disk, you want to use at least three disks for backing up. The first reason is that you 
never want to overwrite your last backup. The second reason is that if you experience a 
progressive disk failure or virus attack, you will have more than one earlier backup from 
which to recover files. 

Usually several driving factors are noticeable in a backup strategy. One factor is the num- 
ber of computers that need to be backed up and the need for higher capacity devices to 
store the data. Another factor is that the more valuable the data, the more frequently 
backups need to be performed. Finally, the larger the amount of data that needs to be 
backed up and the more frequently backups are performed, the higher the chance that 
one or more of the functions should be automated. 
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In developing your backup schedule, be sure that the time span between backups encom- 
passes the greatest amount of work you are willing to re-create. If you only backup on a 
weekly basis, you could find yourself having to re-create a week's worth of files. If you 
backup nightly, the most data you could lose is one day's worth. Unfortunately, you 
cannot equate the amount of data lost with the amount of time it will take to recover 
that data. In the worst case scenario, even with proper backups of your files, it could lake 
several hours to re-format a hard disk, install system software and applications, and 
restore the lost data. 

Keep in mind also, that to formulate a backup strategy for more than one Macintosh, 
you need to study (and sometimes regulate) how the computer operators around you 
work. 



Automation 

Once you figure out how often your backups need to occur, you need to determine how 
the backups will actually take place. No matter which method you decide to use, there is 
one factor that you have to contend with: time. 

Perhaps the most common excuse for not having a current backup of valuable data is, 

'M didn't have the time." Face it — depending on the number and size of the files you are 
dealing with, it could take a number of hours to manually copy each of them to another 
storage device. Time is a luxury that very few people have. The last thing you want to 
worry about is making additional copies of your work just in case something goes wrong. 

So don't. If the issue of time is of concern to you, use a combination of hardware and 
software solutions that don't require the manual insertion of disks or the selection of 
individual files. However, if the prospect of spending extra money for an automated 
backup system is not feasible, perhaps a less-automated solution is for you. 

Following are several ways to automate or speed up the backup process. Some require the 
use of hardware or software that may not be part of your current Macintosh environ- 
ment. To implement a good backup strategy, the purchase of additional equipment may 
be necessary at this time. Some of the software packages that we discuss later in this 
chapter can also automate the backup by choosing to copy only those files that have 
changed since the last backup. 

Keep Documents Separate 

One way to simplify the backup process is to have all your document files in one loca- 
tion, rather than scattered all over your hard drive. Optimally, you should store your 
System and applications on one hard drive and your documents on another to reduce 
disk fragmentation. If you don't have multiple hard drives, just create a folder named 
"Documents" or "Active Jobs" and store all your current work in it (see fig. 31.1). Within 
this folder, your files can be further categorized if necessary. At some point, a document 
is finished, and can be moved out of the working folder and into a "completed" folder. 
When you prepare to execute a backup, just identify the working folder and back up the 
files in it. 
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Fig. 31.1 

Setting up a working folder on your hard drive. 

Sorting Files by Date 

The Macintosh operating system allows you to view files in a window by a number of 
attributes, including modification date (see fig. 31.2). By doing this, you can easily bring 
the most recently changed documents to the top of a window for easier selection. 




Fig. 31.2 

Files can be sorted by their modification date. 
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Finding Changed Fiies 

The Find command under the File menu can assist you in locating all files on your hard 
drive that have changed since a specified date. Choose Find from the File menu; click the 
More Choices button; select "Date Modified" from the first pop-up menu; and select "is 
after" from the second pop-up menu. Click the date and use the arrow buttons to set it 
to the earliest date you want to search for. Make sure your hard drive name appears un- 
der the lower pop-up menu, and that an "X" appears inside the check box for "all at 
once." Click the Find button. You are presented with a single window with all directories 
expanded and all your recently changed files highlighted (see fig. 31.3). 




Fig. 31.3 

Finding your most recently changed files. 

Perform Backups During Off-Hours 

In most cases, once you begin a backup you do not have to stay around to watch it ex- 
ecute. Dragging files to a networked file server or onto a removable cartridge are both 
procedures that, once started, complete by themselves. Keep in mind that if you w’ait 
until Friday at 5 o'clock to begin your backup, you won't actually have the backup files 
in your hand until Monday morning. Fhis makes your backup media vulnerable to envi- 
ronmental crash (fire, water sprinkler) or theft and defeats its purpose. For this reason 
you may want to consider making your backup day some other day of the week. 

Back Up Across a Network 

When several Macs are networked together, gathering files to be backed up can be sim- 
plified with the use of System 7's file sharing capabilities. Assign one Macintosh with a 
large hard drive to be the collection site. Enable file sharing on this Mac and specify a 
sharable collection folder. All the other users can use the AppleShare icon in the Chooser 
to log on to the collection Mac and to download the files they want backed up onto the 
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hard drive (see fig. 31.4). This way all files are on one machine and can be organized 
more efficiently for backup onto a removable drive or tape drive. 




Fig. 31.4 

Use file sharing to collect files from networked Macs. 



Hardware 

Every desktop Macintosh comes with a floppy disk drive. This is probably the first expo- 
sure that Mac users have to storage capabilities besides their internal hard drive. As the 
number of files you work on increases, however, the relatively small capacity of floppy 
disks becomes apparent. What other choices do you have for storing your backups? Read 
on. 

Several forms of storage media are available for the Macintosh: 

■ Floppy disk 

■ Fixed hard disk drive 

■ Removable cartridge 

■ Optical disk 

■ Magneto-optical disk 

■ CD-ROM (Compact Disc-Read Only Memory) 

■ DAT (digital audio tape) 
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Choosing where to store your backup data is almost as much a task as choosing what to 
back up. rhe most important thing to remember is never to store your backups on the 
same device as your originals. If that device fails, you've lost both copies of your files. 
Another consideration is the physical location of your backup media, which is covered 
later in this chapter in the section "Physical Security of Backups." 

Bach of these media types requires a different drive in order to use it, so if you're consid- 
ering a purchase, keep in mind the cost of the drive in addition to several disks or tapes. 
Some of these media types are magnetic in nature and others depend on optical technol- 
og>\ All except the CD-ROM are capable of both reading and writing data (CD-ROMs can 
only be written to once), and they all may be displayed on your Macintosh desktop as 
icons. 'I'he main difference between these various devices is their capacity. 

Tape is designed for backup; it's fast, reliable, and inexpensive. If you're just backing up 
your own drive, use floppies or a removable cartridge. They can serve double-purpose as 
both backup media and expandable storage devices. Tape backup systems have been 
around for years, but until recently, they have all relied on analog technolog>^ The new 
crop of digital tape formats, with DAT leading the pack, promises to store your data 
faster, cheaper, and with more options than ever before. 

DAT 

Digital audio tape (DAT) is a magnetic media format that looks like a miniature version 
of a VHS tape. It is a sequential access device, which means that the physical tape must 
be rewound or forwarded to position it at the read/write head. Other types of disks, 
called random access, allow the head to move to the data. 

For its price, DAT provides the greatest amount of storage capacity per dollar. A typical 
1.3G (1300 MB) tape only costs around $10. (Compare that to a $75 removable cartridge 
that stores 44 MB.) DAT is also fast when compared against most other removable media. 
Not to mention that a DAT tape is small enough to put in your shirt pocket. 

Depending on the specific brand of drive you purchase and the length of tape you use, 
different configurations are available for current DAT technology. In fact, breakthroughs 
in compression and SCSI transfer speed have caused DAT technology to change drasti- 
cally over the last few years. 

Here is a typical DAT drive being sold in mid- 1993: 

■ 2G on a 90-meter tape with transfer rates of 10 MB per minute for around $3000. 

Now here is a D.AT drive being sold in mid- 1994: 

■ 5G on a 120-meter tape with transfer rates up to 28 MB per minute for around 
$1600. 

You can see why DA'F is the preferred media for professionals who need a cost-effective 
and reliable solution for large amounts of backup data. 
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Everything Else 

The other media types are useful for specific backup needs. For instance, optical media is 
not subject to harm when placed near a magnetic field. Magnetic media is useful when 
the data needs to be retrieved instantly, or even updated several times a day. CD-ROM 
recorders can be purchased for about $3,000 which let you create "read-only" discs. 
Although much slower than other media, CD-ROM can store around 600 MB of non- 
changing data on a single disc. Even floppy disks have their use when storing smaller 
files that need to retain their transportability from one Macintosh to another. 

Backup Software 

Not everyone needs to use specialized backup software to create and maintain their back- 
ups. If you are only responsible for the files on one Macintosh, you may be able to drag- 
and-drop the files onto a floppy or other removable disk. 

If you are responsible for an office full of Macs, however, you may want to consider us- 
ing software that was designed to handle the arduous task of manipulating thousands 
upon thousands of files. Some programs even use an existing network to facilitate the 
collection of files to be backed up. 

CD-ROM and DAT drives require that you use some software to write to them, because 
they cannot be mounted to the desktop when empty. 

Following are some overviews of popular backup software available for the Macintosh. 

Retrospect 

Company: Dantz Development Corporation (510/849-0293). 

No matter what you are backing up to, Retrospect can handle it. The program can write 
to floppy disks, removable cartridge drives, and nearly every tape backup device that can 
be plugged into a Macintosh. In fact. Retrospect is bundled with most tape drives you 
can buy. Besides having some very sophisticated, yet easy-to-use backup features, this 
program can also archive your data. In this case, the files are copied to another device 
and then erased from the original hard drive. 

Each of Retrospect's five main functions are accessed through an icon in the Directory 
window (see fig. 31.5). Clicking an icon shows the buttons that address that particular 
function. In this example, we walk through some of the steps involved in creating a 
backup. 

The first window prompts you to select your source volume, or the location of your origi- 
nal data. You may choose an entire hard drive from the list, or specify individual folders 
by clicking the Subvolume button. Here we have selected the hard drive named 
"Murphy" to be backed up (see fig. 31.6). 
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Fig. 31.5 

Retrospect's backup function is chosen from the Directory window by first clicking the Immediate 
icon, and then Backup. 
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Fig. 31.6 

.Select a volume to be backed up. 

If we had previously created a backup of this volume, all our settings would have been 
saved in a special file called a catalog. Because this is a first-time backup, we must identify 
the type of media we are going to use (see fig. 31.7). Three levels of security, including 
the U.S. government's DES (Data Encryption Standard), are available options. 

When you have defined the source volume and target location, the backup is ready to 
execute. At this time you can narrow the search criteria for which files are to be backed 
up. Retrospect provides a very extensive description feature called selectors. By defining 
one or more selectors, you can specify exactly which files to mark for backup. Criteria 
can be set based on a file or folder's date, file type, flag, label, name, location, and size, 
while also allowing the file to be rejected based on it's matching another set of exception 
criteria. 
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Fig. B1.7 

Setting the type of target media. 

For those times when you can't personally initiate a backup, Retrospect allows you to 
create scripts that automatically perform scheduled functions from within the program. 
A script is a set of instructions that specifies the operation to execute, the times to do it, 
and other options. For example, a script can be written to back up only certain changed 
folders on your hard drive to an alternating set of tapes on every other Tuesday and 
Thursday, and to create a full backup of all your files on the third Monday of each 
month. 

Besides being fully featured for the backup needs of a single workstation. Retrospect has 
an add-on component called Retrospect Remote that allows backup of several networked 
Macintoshes to a central location. It is not necessary for these Macs to use System 7's file 
sharing, you just need to install a Retrospect Control Panel. 

Retrospect is a perfect solution for any backup needs, and is especially well-suited to 
handle complex search criteria for multiple Mac workstations. 

DiskFit Pro 

Also from Dantz, this smaller sibling to Retrospect was designed with the same ease-of- 
use in mind. Nearly all settings needed to complete a backup can be made from a single 
window. DiskFit Pro is best suited for backing up an individual workstation to floppy 
disks, hard disks, removable cartridge media, optical disks, or a combination of these. It 
can, however, be used over a network with System 7 file sharing to gather data from 
several Macintoshes. 

The collection of your backup disks (DiskFit Pro cannot backup to tape drives) is called a 
SmartSet. Each disk in the set contains a small catalog file that is part of a master catalog 
of all the files. By saving catalog information on each disk, files can be restored even if 
the master catalog in the set is lost. After you have created a full backup of your files, 
only incremental backups are needed to write the changes to the SmartSet. 

All backup data is written as normal files to the target media. Although this process of 
writing data is slower than creating one large file per disk, it simplifies retrieval of indi- 
vidual files that can be easily dragged back onto your hard driv'e. For files that are too 
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large to fit entirely on your target disk, DiskFit Pro splits them into smaller segments that 
will automatically be joined during a restore. If you need to stop a backup during a run 
(for example, if you run out of disks to put files on), the program lets you return to 
where you stopped the next time around. DiskFit Pro does not implement any file com- 
pression features during a backup. 

As part of the running sequence, files and folders may be excluded from the backup and 
unattended backups can be initiated. DiskFit Pro even has an option to shut off your 
Macintosh when it has completed its job. 

To help you remember when it's time to make your next backup, a control panel is in- 
cluded with the package. DiskFit Pro Reminder can be scheduled to notify you at a speci- 
fied time on certain days of the week that a backup needs to take place. 

Redux Deluxe 

Company: Inline Software (203/435-4995 or 800/453-7671) 

If you like programs that more-or-less run by themselves, then take a look at Redux De- 
luxe. Launch the program and choose Backup. .After identifying your source disk and 
target disk, Redux Deluxe automatically names your backup disks and erases them if 
desired. That's it. Now for the options. 

Your files will be written in one of two formats: normal or proprietary. It depends on 
how much data you have selected to backup. If the data exceeds the space on your target 
disk, the files will be written in a compressed format to multiple disks. Otherwise the 
backup is written normally, as executable files. 

Redux Deluxe can create backups on floppy disks, hard disks, removable cartridges, tape, 
or network volumes. 'Fhe normal operation of the program replaces files that have 
changed since the previous backup, adds new files, and removes old ones. To prevent 
this usually undesirable feature, you must choose Anchor Deleted Files from the 
application's File List. If a backup is stopped for any reason, Redux Deluxe can resume 
from the point at which it left off. 

One option called Filters provides the ability to restrict which files are backed up by 
specifying them by name, date, type, and creator. For more customized file selection, a 
script can be created that allows the use of phrases such as "Check all items newer than 
one week." These scripts can be saved to disk and opened in other copies of Redux De- 
luxe, eliminating the need to type them more than once. Unattended backups can be 
initiated, and the activity reviewed in a log. 

Others 

Of course, other software packages can perform routine backups and file synchroniza- 
tion. Most have similar features to the programs reviewed here and differ only by their 
user interface. Before buying a program, make sure it can handle your backup needs of 
today, and grow with you to meet tomorrow's needs as well. Magazines like MacWorld, 
MacUser, and MacWeek can help keep you updated on the latest developments and fea- 
tures of the various backup utilities. 
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Physical Security of Backups 

You now have the knowledge to create and implement a backup strategy. But this isn't 
the end of the line. There are a few pointers you should follow to keep your backups (the 
actual disks, cartridges, or tapes) safe and secure in case they ever need to fulfill their 
intended purpose. 

■ Keep magnetic media away from magnetic fields. These include the unlikely "bell" 
telephones, electric motors, and fluorescent lamp ballasts. 

■ Enable the write-protect tab or mechanism on your backup media. This prevents 
someone from accidentally erasing your data. 

■ Follow the same storage procedures as you would for "live" data. Don't let the 
backups get too hot or too cold, wet, bent, or dusty. 

■ Consider locking the backups in a safe or a vault, especially if your data is confi- 
dential in nature. 

■ If you do put your backups into a safe, be sure to note what temperature the safe is 
rated for. Most "document" safes only keep the internal temperature from reaching 
451 degrees Fahrenheit (the charring point of paper). Computer media needs to be 
kept much cooler than that or it will melt. 

■ Create alternating sets of backups. For example, if your entire backup fits on one 
tape, use two or more tapes to store your backups. This way when one is being used 
to execute a backup, the others are safely put away and nearly as current. 

■ Keep your backups physically far away from your original data. (See next section.) 



Off-site Storage of Backups 

Continuing with the idea of keeping your backups safe, it is worthy to note the most 
important way you can keep your backup media in good physical shape: store backups 
far, far away from the source of their files. 

Besides hard drive failure and accidental software erasure of your valuable files, it is also 
possible that you will experience data loss from one or more of the following: natural or 
accidental disaster (flood, earthquake, fire, electrical malfunction), theft, and computer 
virus (see chapter 32, "Virus Detection and Prevention"). By keeping your physical back- 
ups in a different office, building, city, or state, you can avoid losing both your original 
data and your backups to the same tragedy. 

In a home situation, you may consider keeping your backups in your car, a safe-deposit 
box at your bank, or with a relative. A simple solution to off-site storage at the office is to 
have the system administrator take the backups home each night they are not in use. For 
larger corporations with larger quantities of backups or confidential data, there are com- 
panies that provide off-site storage services. 
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Summary 

Hard drive backups are necessary. Without them, all the data on your computer is at risk, 
rhe guidelines presented in this chapter can assist you in developing a successful backup 
strategy including scheduling and proper choice of backup media. This chapter described 
differences in hardware and software solutions and reviewed several backup utilities. 

Keep in mind that each backup strategy is unique and may undergo several revisions 
during actual use before it is finalized. 

Defragmenting and, more importantly, optimizing your hard drive will improve system 
performance. To find out more about optimization and about hard drive recovery tech- 
niques, see chapter 36, '"Hard Disk Problems." 
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Virus Detection and 
Prevention 

by Darien M. Kriiss 
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Computers follow the instructions provided by a program. A comi:)uter program that is 
written with the intent of causing harm is called a virus. The name is derived from the 
similarity with which computer viruses behave to biological viruses in the way they 
infect a host system. 

People usually receive a virus by air, water, or touch. I he virus replicates and multiplies, 
spreading to many parts of the body. Symptoms of the virus may not be detected for 
some time after it has entered the host. A biological virus contains genetic information 
as does the person it infects; but mutations make detecting similar, though not identical, 
viruses difficult. To this day, medical science has not been able to combat most virus- 
borne disease, including the common cold. 

Computers can get viruses by disk, network, and modem. The virus usually tries to copy 
itself to other disks, applications, and documents. Some computer viruses can lie dor- 
mant waiting for a specified time, date (such as Friday the 13th), or other event before 
they begin to cause disruption. Computer viruses are sometimes derived by modifying 
existing computer viruses to create additional strains that must be sought out. Computer 
users can protect their data by using virus detection and prevention utility software. 

The virus situation on the Macintosh is not serious, but it must be contained with a 
conscious effort on ev'eryone's part to prevent the spread of infected files. Just a few min- 
utes per week can keep your Macintosh, and possibly those computers you share files 
with, virus-free. 



Understanding Computer Viruses 

While not all computer viruses behave in exactly the same way, there is a general pattern 
to the way in which they function. A virus is a piece of software, and as such contains 
certain executable code that is designed to perform some action. Viruses try to conceal 
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this code in invisible files or they may append code to existing applications. The more 
places the virus can attach its code, the more often the virus has opportunities to spread 
and execute that code. 

Most Macintosh viruses spread by appending code and replicate themselves to other 
system files, applications, and documents on disks, networks, or modem connections. 
Eliminating any chance of virus infection means not using removable disks, networks, or 
downloading files from bulletin board systems. Although this is the most effective coun- 
termeasure against viruses, it is anything but practical. 

Very few viruses are created to do damage as they spread, but just the action of replicat- 
ing uses up large amounts of disk space. Some viruses were written poorly and cause 
system crashes as they try to execute. Those viruses that cause damage typically attack 
your hard drive, corrupt the directory, or delete or rename files to random characters. 
Viruses can go undetected for quite some time and cause extensive damage. 

Known Viruses as of This Writing 

It is unlikely that any unknown viruses will find their way into your Macintosh comput- 
ing environment. Changes in the way the operating system functions have reduced some 
of the risk of becoming infected with a virus, and the safety practice of using antivirus 
utilities has become widespread. However, since the known viruses have had many years 
to make their way into Macs all over the world, there is still a small chance you may 
encounter one or more of these. Here is a list of Macintosh viruses that hav^e been de- 
tected as of this writing. 

Scores 

Scores, also known as Eric, Vult, NASA, and San Jose Flu, Infects System, Note Pad, and 
Scrapbook files and creates two invisible files in your System folder named Scores and 
Desktop (not the same as the normal Desktop file). After your system becomes infected, 
Scores tries to spread to each application you run. 'Phis virus only spreads itself, but that 
occupies memory and disk space. 

nVIR 

This virus is also known as nVlR-a, nVIR-b, Hpat, Jude, nFLU, MEV#, AIDS, J-nVlR, prod, 
nVIF-F, nCAM, MODM, and zero. Once the System file Is infected, a counter is set to 
1000. The counter is decreased each time the system is started up or an infected applica- 
tion is run. When the counter reaches zero, the virus sometimes says ''Don't panic" if 
MacinTalk is installed. The nVIR virus is not malicious except that it occupies memory 
and disk space. 

INIT 29 

This rapidly spreading virus infects system, application, and document files. Infected 
applications do not need to be run in order for INFF 29 to spread. System crashes and 
printing problems are common symptoms of this virus. 
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ANTI 

This virus infects applications and files that resemble applications (like the Finder). ANTI 
does not infect the System file or document files. Applications do not have to be run to 
become infected. ANTI may damage applications so that they must be deleted and 
reinstalled. 

MacMag 

MacMag; also known as Peace, Drew, Brandow, and Aldus, infected only System files 
until March 2, 1988. On this date it displayed a message of peace on the screen and then 
deleted itself, making this virus virtually extinct. 

WDEF 

I'his virus infects only the invisible Desktop file used by the Finder. WDEF can spread 
just by mounting a disk on an infected Macintosh. The virus cannot affect System 7 
disks. On other versions of System, WDEF causes system crashes and font problems. 

zuc 

'Fhis virus infects only applications, and applications do not have to be run to become 
infected. On March 2, 1990 or two weeks after an infected application is run, the cursor 
begins to act strangely when the mouse button is held down. 

MDEF 

MDEF, also known as Garfield and Top Cat, infects applications, documents, the Desktop 
file, and the System file. .Applications must be run in order to become infected. System 
crashes and distorted menus are both symptoms of MDEF. 

Frankie 

Not a Macintosh virus, but one that infects Macintosh emulators on Atari computers. 

CDEF 

Similar in symptoms to WDEF, this virus only infects the invisible Desktop file used by 
the Finder. System 7 cannot be infected by the CDEF virus. 

MBDF 

'Fhis virus infects applications, the System file, and other resource files. Applications 
become infected as soon as they are run on an infected system. 

INIT 1984 

This virus only infects INITs and is designed to trigger an infected system that is started 
on any Friday the 13th in 1991 or later. The vims changes many folder and file names to 
random characters. File creators and file types are also changed. INIT 1984 can delete 
some files. There are Friday the 13ths in May 1994, January 1995, and October 1995. 

CODE 252 

J his virus displays the following message if triggered between June 6 and December 31 of 
any year: You have a virus. Ha Ha Ha Ha Ha Ha Ha Now erasing all disks. However, no 
files are deleted. Code 252 infects the System, Finder, and applications and may cause 
system crashes. 
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T4 

This virus spreads to other applications and to the Finder. It attempts to change the 
System file. Once infected, an application cannot be repaired. 

INIT 17 

rhis virus infects the System file and application files. Fhe message From the depths of 
Cyberspace is displayed only the first time an infected Macintosh is started after October 
31, 1993. INIT 17 can cause system crashes. 

INIT-M 

This is a malicious virus that is triggered on any Friday the 13th. INlT-M damages a large 
number of folders and files by changing their names, file types, and creator codes. This 
virus only spreads under System 7. 'Fhere are Friday the 13ths in May 1994, January 
1995, October 1995, September 1996, and December 1996. 

CODE 1 

This virus infects applications and the System file under System 6 and System 7. CODE 1 
renames your hard drive to '"Trent Saburo" when an infected Mac is started on any Octo- 
ber 31. The virus can cause system crashes. 

INIT 9403 

INIT 9403, also known as SysX, is very destructive. After infecting a certain number of 
files, INFF 9403 erases disks that are larger than 16 MB mounted to your desktop. 

Understanding Antivirus Utilities 

Fortunately, utilities are available that can detect viruses based on the program code that 
is unique to each one. These antivirus applications scan your disks, search for viruses, 
and eliminate them from your system. Some viruses, however, destroy the files they 
infect, and antivirus utilities cannot repair this damage. 

Because new viruses emerge periodically, you must be sure to use the most recent version 
of the antivirus utility to scan and repair your disks. Rather than upgrade to an entirely 
new application, some of these programs allow you to upgrade by typing in codes that 
will detect newfound viruses. These codes are either sent to you in the mail (if you are a 
registered user) or posted to bulletin board systems such as America Online and 
CompuServe. 

For those periods of time between scanning for viruses, the antivirus utilities also include 
an INIT (system extension) that continually monitors your Macintosh for suspicious or 
virus-like activity. When a known virus is spotted, an alert message is displayed. At this 
point, the INIT usually prompts you to run the application to remove the virus. 

Applications that intentionally perform malicious acts are called Trojan horses. One 
example is a game that erased your hard drive while you played. Unlike viruses, these 
programs cannot replicate. Programs that only replicate and do not cause any damage 
(except for taking up disk space) are called worms. A few years ago, a famous worm 
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caused most of the Internet to be shut down in many parts of the world. Antivirus INITs 
cannot usually protect against Trojan horses and worms. 

Symantec AntiVirus for Macintosh (SAM) 

SAM consists of an application and an INIT. The INIT sits on your Macintosh and scans 
inserted disks and monitors other activities that viruses use to infect files. When SAM 
encounters a known virus, it stops it and notifies the user with an alert box (see fig. 
32.1). In the case of an infected floppy disk, the user's only allowable response is to eject 
the disk. 
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Fig. 32.1 

SAM Intercept locates viruses on inserted removable disks. 

When SAM is confronted by a suspicious activity of an unknown nature, an alert box is 
displayed and you can choose what action to take (see fig. 32.2). Allowing the action lets 
it proceed just this once. Denying the action prevents it frt^in completing. The Learn 
function adds this action to SAM's database of allowable activity so that it doesn't have 
to ask you again. While monitoring the Mac's operation against known viruses is useful, 
showing a dialog every time some possibly legitimate but suspicious-looking activity 
occurs can be irritating to experienced users and cause unnecessary panic among novices. 
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Fig. 32.2 

SAM notifies the user of suspicious file activity. 

While all antivirus utilities can scan disks with driver-level compression, SAM also has 
the ability to scan compressed archives created with Stuffit and Compact Pro. Further- 
more, SAM can detect viruses in HyperCard stacks. SAM supports the entry of code 
strings that allow it to detect (but not remove) new viruses. 
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Disinfectant 

Disinfectant is a free utility written by John Norstad of Northwestern University. It 
includes a very detailed discussion of viruses and prevention of any virus program. 
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Disinfectant can install an INIT to watch over your system for known viruses and alert 
you when a virus is detected. 

Disinfectant cannot scan compressed archives and does not detect HyperCard viruses. 
You cannot teach Disinfectant about new viruses, you must get an update to the pro- 
gram. You can obtain Disinfectant from on-line bulletin boards, or by sending a self- 
addressed, stamped disk mailer and floppy disk to: 

John Norstad 

Academic Computing and Networked Services 
Northwestern University 
2129 North Campus Drive 
Evanston, Illinois 60208 

Virex 

Virex by Microcom uses a technique called SpeedScan to greatly reduce the time it takes 
to search for viruses. Operations that take other utilities several minutes can be com- 
pleted by Virex in a few seconds. 

Virex supports code strings that allow it to detect (but not remove) new viruses. Virex 
cannot scan compressed archives, but it can detect viruses in HyperCard stacks. 

CP Anti-Virus 

An antivirus application and INIT are included with Central Point's general utility pack- 
age, MacTools. Like SAM, CP Anti-Virus can monitor your system for virus activity. 

CP Anti-Virus can detect known HyperCard viruses and known Trojan horses. It can also 
scan compressed archives created with Compact Pro. CP Anti-Virus supports signature 
strings that allow it to detect (but not remove) new viruses. 

Gatekeeper 

This INlT/control panel combination is available free from on-line services. The program 
monitors your Mac's activity, looking for signs of known virus activity, and stops it. 
Gatekeeper also stops unknown suspicious activity in the hopes of preventing virus 
attacks. Many genuine applications perform activities that resemble virus attacks. 
Gatekeeper can learn which routines should be allowed and which should be prevented 
(see fig. 32.3). 



Fig. 32.3 

Gatekeeper prevents unknown activity from modifying your files. 

Codes can be entered into Gatekeeper to allow it to detect (but not remove) new viruses. 
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Problems with Virus Prevention Software 

Virus prevention software is a necessary addition to any Macintosh that accepts incom- 
ing files. However, tliis software has a few glitches related to scanning for and detecting 
viruses: 

■ Some antivirus INlTs conflict with the installation of commercial sofhvare 
packages. 

■ INlTs that monitor your system activity may cause unnecessary alerts to appear 
during normal application functions. They could also decrease the performance 
of your Macintosh due to increased background processing. 

■ Antivirus software needs to be updated whenever a new virus is discovered. Old 
versions of software may be able to detect a new strain of an existing known virus, 
but won't be able to remove it. 

■ Although not likely, antivirus INlTs have the potential to conflict with other INlTs. 

■ No antivirus software is 100 percent effective on Trojan horses because the destruc- 
tive routines in these applications can be hidden. 

Even without virus detection software, you can employ a few techniques that decrease 
the likelihood of your Macintosh becoming infected by a virus: 

■ Keep your original software floppies locked at all times and install only from these 
disks or a locked copy of these disks. 

■ Make routine backups of your hard drive and lock the backup disks. Check your 
disks with virus detection software before each backup. 

■ Run all new software (commercial, shareware, and freeware) with a virus detection 
utility before using it the first time. 

■ Look for strange activity on your computer (unusual messages, font display prob- 
lems, increased disk activity) that might be the symptom of a virus. 
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Summary 

In this chapter you learned how viruses attack your computer and how to prevent them 
from infecting your files through the use of simple precautions and antivirus software. 
Keeping current backups of your important files is a key step in keeping your system 
virus free (see chapter 31, ''Hard Drive Backup and Optimization"). 

The number of existing Macintosh viruses is relatively small, but always increasing — so 
it is important to keep up-to-date with the most current antivirus software. All known 
Macintosh viruses as of this writing were listed, as were several utilities which can detect 
them. The chance that your computer will ever become infected with a harmful virus is 
small, but a few minutes a week of prevention can nearly eliminate that chance. 
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Chapter 33 

Problem Isolation 

by John Rizzo 



rhere's one thing you do know — something is wrong with your Mac. Maybe the screen 
freezes whenever you do something, or perhaps a hard drive has mysteriously disap- 
peared, or your Mac simply doesn't work. What you don't know is which one of a mil- 
lion possibilities in the hardware or software is causing the problem, and you haven't the 
foggiest idea where to start looking. Locating the problem may seem like finding a 
needle in a haystack, but a little methodical detective work can uncover the source of 
your Mac's malady. 

Don't despair if you can't pinpoint the problem exactly. Just locating the subsystem 
associated with the problem can get your Mac up and running. In this chapter, you will 
learn about the process of problem solving and how to isolate what isn't working from 
what is working. Other chapters will focus on remedies for problems that you locate. 
Here, you will learn whether to look in the software or hardware, how to narrow the 
suspects to a handful, and where to look when your Mac is acting like a big paperweight. 



Basic Rules 

Finding the cause of a malfunctioning Mac is detective work. You need to isolate the 
guilty party from the innocent events that are going on in your Mac. You will do this by 
collecting clues that will implicate some hardware and software components and rule 
out others. You need to be methodical — a haphazard approach can only waste time and 
lead you down blind alleys. 

Fhe following rules will be helpful for problem solving: 

1 . Keep an eye out for clues. Look for things out-of-the-ordinary — little things that 
you hadn't noticed before. Some of these oddities may turn out to be perfectly 
normal conditions that you simply overlooked before, but others will be valuable 
clues. 

2 . Accurately record what you discover by keeping a log of what you did and what 
the response was. You may think you have a good memory, but it's the small. 
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overlooked details that can prevent you from finding a problem. This record will be 
helpful if you decide to seek the advice of other Mac detectives. With error mes- 
sages, be sure to note the message number as well as the text (see fig. 33.1). 



Sorry, o system error occurred. 




1 Restart | | Resume | 


ID=12 



Fig. 33.1 

The ID number in system error messages can aid tech support staff in determining a problem. 

3. Use the proper tools. The wrong tool for the job can cause additional damage to 
your Mac or your data, as well as frustrate your attempts at getting to the root of 
the problem. This applies to software as well as hardware. (Chapter 41 describes 
some of the software tools you can use for troubleshooting.) 



Finding the Culprit 

You will begin the hunt by narrowing the search to the three main components of any 
computer system: the hardw^are, the software, and the user. Some problems can be 
caused by a combination of hardware and software, as is the case when faulty hardware 
causes the software to malfunction. But before you dig into the technicalities of hard- 
ware and software, it's best to start with the user because user-caused problems are the 
easiest to discover and fix. 

The User 

There is an old story about a user who complained to his company's computer depart- 
ment that the new Mac installed on his desk wasn't working. When asked w'hat exactly 
the problem was, the user replied that the machine wouldn't turn on, even when he 
pressed the foot pedal. It soon became apparent to the problem solver that the user had 
no idea what the Mac's mouse was used for. 

While few users are as computer-naive as this one, there is a moral to this story that can 
be applied to everyday problem solving: don't assume the user knows what he is talking 
about. This applies even if the user is you — you could be staring the problem right in the 
face and not realize it, so be careful about your assumptions. Ask yourself if there is a real 
problem. For instance, what seems like a frozen or crashed screen may simply be a task 
that is taking a long time to complete, as might be the case during network access. 
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Whether you are the user or the problem solver, it's important to be very clear about 
terminology when communicating with another person. If you are working by yourself, 
verify terminology with a manual or reference book. 

There are a few places the user could have gone wrong. This includes using software 
incorrectly, forgetting to turn hardw'are or software features on, and accidentally deleting 
related files, such as extensions and preference files. A good place to start to look for a 
user problem is with settings in a control panel or the preference command in applica- 
tion software. A user may not be aware of all the settings on the Mac hardware or soft- 
ware, or even that there are areas that allow you to change the setting. Also consider the 
possibility that someone else could have used the Mac and changed a setting while the 
user was away. 

The Software 

Software is the most common location of Mac problems; there are many ways for things 
to go wrong with software. Brand new software can come with problems built right in. 
Bugs, or errors, in the code, are not uncommon, and are usually fixed with a minor up- 
grade. Software installed on your hard drive can become damaged due to random fluc- 
tuations in magnetic fields near your hard drive, or due to a computer virus. A sector on 
a hard drive can go bad, taking a vital piece of your application or system softv^^are with 
it. Software can also be incompatible with other programs on your Mac, so that problems 
show up only when two or more specific pieces of software are running at the same time. 

There are some indications that your problem is based in software rather than hardware. 
Problems such as applications unexpectedly quitting or crashing are usually based in 
software. If you are getting error messages while in an application, your problem is most 
likely software-based. Other problems, such as those related to netw'orks or peripherals, 
could be either hardware or software. 

One of the most common sources of problems is System software, particularly extension 
files (called INITS in System 6) and control panels. Extension files are small programs 
that load into memory during startup, and are always running in the background. Con- 
trol panels are similar to extensions, except that they allow you to change settings that 
control hardware and software. Incompatibilities can occur when two or more exten- 
sions or control panels claim the same areas in memory. This can cause repeatable or 
random problems, including frozen screens and system crashes. There are usually no 
incompatibilities with Apple System software; the problems occur with extensions and 
control panels from other companies. 

Application-based problems are also possible. An application may not function properly 
if it doesn't have enough memory allocated to it, particularly if you are working with 
large files. Some applications will let you know that they need more memory, whereas 
others will perform slowly, quit, or even crash. You can increase the memory allotted to 
an application by selecting the application icon in the Finder and selecting Get Info in 
the Finder's File menu (K+I). Figure 33.2 shows the Get Info box. 
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Fig. 33.2 

Use the Get Info box in both System 6 and 7 to increase the memory allotted to an application. 

Reinstalling System and application software using the original installation floppies can 
often clear up problems. Other times, you may just have to remove the problem software 
if it contains bugs or conflicts with other software. 

The Hardware 

Hardware problems tend to be easier to locate than software problems, but are often 
more costly to fix. Typical harclware problems include Macs and peripherals that have 
malfunctioning subsystems as well as cables that are damaged or just slightly discon- 
nected. The offending subsystems can include a RAM SIMM, a power supply, a 
nonfunctioning keyboard, and hard drives. Disk drive problems are particularly worri- 
some, because they can cause you to lose your data. Unfortunately, drive problems are 
not uncommon, which is why you should make frequent backups of your data. This is 
particularly true for PowerBooks that are carried around a lot — they are prone to disk 
drive problems. 

A totally dead Mac almost always has hardware at the root of the problem. If the Mac 
does turn on, hardware problems can prevent your Mac from booting. If you don't see 
the Happy Mac icon at the beginning of the startup procedure, you will get one of sev- 
eral other icons. A Sad Mac icon and the Sad Mac musical chord often indicate a hard- 
ware problem, including RAM or startup disk problems. A disk icon with a question mark 
means the Mac could not find a boot disk, indicating a problem with the disk hardware 
or cables, or System softw^are. A disk icon with an X means that the Mac found a startup 
disk, but the disk or System software is damaged. 

Isolation By Elimination 

One way to uncover the exact cause of a problem is to find out what is not causing the 
problem by removing or disabling the item, or otherwise proving that it is functioning 
correctly. Other suspects can be eliminated from consideration because they have an 
alibi — they were turned off, not in use, or busy doing something else. It's a good idea to 



Isolation By Elimination 



723 



take a survey of control panel settings and the state of hardware (on or off) before begin- 
ning a lengthy program of elimination. 

The process of elimination often starts with extension files and control panels. First, you 
will want to turn all of these files off at the same time to see if the problem disappears. 
You can do this while holding the Shift key down after you restart. If the problem is still 
there, youVe eliminated all extensions and control panels from consideration. If the 
problem has disappeared, you Ve narrowed your search to this class of files. 

To eliminate individual extension files and control panels from the suspect list, remove 
them one at a time from the System folder, or turn them off one by one with an exten- 
sions manager utility such as Apple Extensions Manager. After disabling a file, restart the 
Mac and try to reproduce the problem. If the problem is still there, the file is probably 
not guilty. (I say i)robably because sometimes a combination of three extension files will 
cause a problem when any two will work fine.) Repeat this until the problem disappears 
and you've found your incompatible file. 

If you have several dozen control extensions loading at startup, you may be able to speed 
up this process of elimination by removing half of the extensions and control panels and 
restarting. If the problem is still there, remove the remaining one-half of the files and 
restart. When the problem disappears, you've discovered the culprit file is in the last 
batch you removed. Replace half of the last batch you removed and restart. Keep doing 
this until you find your had file. With this method, you'll need to keep close track of 
which files you've eliminated, but it can be faster than removing one file at a time. 

If you determine that the extensions and control panels are not causing the problems, 
you might want to consider other files in the System folder, such as the Finder and Sys- 
tem files. Unlike extensions, these files can't be removed because the Mac requires them 
for normal operation. However, you can replace them with fresh copies. Alw^ays make a 
backup of your System file before replacing it, because you may want to reinstall it if 
something goes wrong. Although the Finder can be replaced by a simple drag-and-drop, 
you should use an Apple System disk and Installer program to replace your System file; 
otherwise, sounds or fonts stored inside the file can be lost. 
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If reinstalling the System software doesn't clear up the problem, you may need to re- 
create your System file from scratch. In this case, remove the System and Finder files to a 
safe location, such as another disk and reinstall using the Installer application. Never put 
your System file in the Trash "for safe keeping," as you can loose it for good in the event 
of a crash. Keep your old System file on a separate disk until you have all your software 
reinstalled and working correctly. 

If you suspect an application, you can use the process of elimination to make sure the 
malfunction doesn't occur in other applications. Once you've determined that it is in- 
deed a single application that has a problem, you can try reinstalling it to correct for 
corrupted code. You can also try turning features off one at a time in a preferences box 
to isolate the problem to a specific task and identify a bug. 
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The process of elimination also works with hardware. You can prove that major compo- 
nents (such as hard drives, monitors, RAM SIMMs, expansion cards, and cables) are 
working by replacing them with parts that you know are working, or by trying them in 
another Macintosh. You may be able to narrow down the problem to one of the Mac's 
ports, all of which reside on the logic board. For problems on the logic board, the best 
you can usually do is narrow down the search to a functional group. For example, if 
you've determined that your ADB cable and keyboard are working by trying them on 
another Mac, you can conclude that the ADB circuitry on the logic board is malfunction- 
ing. However, it is impractical to determine which chips on the board are causing the 
problem. 

After you have isolated a candidate culprit, either hardware or software, try to reproduce 
the problem by returning the suspect to its original configuration. If the problem reoc- 
curs, you have been successful. However, some problems act randomly. In this case, you 
will have to use your Mac for a longer period of time with and without the suspect soft- 
ware or hardware to see if the problem reoccurs. 



Isolation by Positive Symptoms 

Positive symptoms make it easy to identify the problem but often indicate a severe or 
fatal problem. A positive s)onptom includes smoke from a piece of hardware, or a loud 
noise from systems with moving parts, such as disk drives and printers. Bent, broken, or 
corroded components on the logic board, expansion cards, and connectors are other 
symptoms to look for. Excessive heat is another. (Be sure to shut off and unplug the Mac 
before touching internal parts.) Many parts are normally warm when operating — 85 
degrees Centigrade is not unusual for electronic components — but you should be able to 
touch them for a few seconds without getting burned. If a hard drive is very hot, there is 
a good chance it is dead. 

Software can also exhibit positive symptoms. An example of this would be a problem 
(such as crashing or freezing of the screen) that regularly occurs when you activate a 
certain feature or hit a certain key combination. 

Totally Dead 

One of the most frustrating problems you can encounter occurs when you press the start 
button on your Mac and nothing happens. Sometimes everything isn't dead, just a major 
component. Sometimes everything is dead. In either case, you have a hardware problem. 
"That's nice," you may say, "but how can 1 eliminate suspects if nothing works and there 
isn't any smoke or flames?" The answer is to look at each of the few systems that could 
be preventing your Mac from working. Start with the indicator lights. 

No Power LED 

LED indicator lights are found on your Mac, on external hard drives, modems, printers, 
and other peripherals. If the indicator is not lighting, it is possible that the LED itself is 
the problem, but it is not very likely. LEDs use very little power and are almost immortal. 
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You can open up the case to see if the wire connecting the LED to the logic board is still 
plugged in. This is easy to do with most Macs, but not so easy with an external hard 
drive. Unless you've been messing around inside the box, a loose LED wire is not likely 
to be the problem, either. You should check the following items: 

■ Is the device turned on? 

This sounds like a dumb question, and actually, it is a dumb question, but the only 
thing checking can hurt is your pride. Check the power switch of the Mac and all 
hard drives or other devices on the SCSI chain. If the Mac is plugged into a power 
strip, make sure the strip is turned on as well. 

Some Quadras and Apple Workgroup Servers have power keys. Make sure the key is 
inserted and turned to the on ("1") position. 

Occasionally, the keyboard power-on switch may not be functioning. Try unplug- 
ging the keyboard and restarting with the power-on switch on the back of the Mac. 

■ Is your Mac receiving external power? 

Make sure your Mac is getting power from the AC outlet it is plugged into by plug- 
ging something into it. A radio is good because you hear when it's on and don't 
have to be looking at it while you fiddle with circuit breakers. If the AC outlet 
checks out okay, plug your test device into any power strips your Mac may be 
plugged into. 

If your radio remains silent, check the fuses and circuit breakers in the power 
chain. If you're at home, you may have blown a house fuse or tripped a circuit 
breaker, or an office circuit may have become overloaded. (Your room's lights may 
be on a separate circuit.) Lower strips sometimes have fuses of their own to protect 
against power surges, so check those as well. Also check peripherals for built-in 
fuses or circuit breakers. 

■ Is your Mac's power supply okay? 

If the external power checks out okay, the problem may be with internal power, 
the power supply. A power supply in a Mac or peripheral takes high-voltage (100 to 
250 volts) .AC power and turns it into several lower DC voltages that the various 
circuits can use. Power supplies are analog devices, full of big capacitors and resis- 
tors, rather than digital chips, which can burn out with age. 

Older Mac models (before the SE) are notoriously prone to power supply problems 
due to lack of cooling fans and to capacitors that have low heat tolerances. How- 
ever, power supplies can go south in any Mac or peripheral. You can damage a 
power supply by plugging your Mac into an AC outlet that is not properly 
grounded. Plugging your three-pronged plug into a two-pronged outlet using a 
converter plug can also damage the Mac's power supply, unless you ground the 
converter plug to a pipe or other true ground source. A power surge in the AC line 
can also damage your Mac's power supply, which is why a surge protector is a good 
idea. 
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If you have a bad power supply, you may have experienced a shrinking screen in 
the days or weeks before your Mac went dead. A shrinking screen is a sign that the 
monitor isn't getting the power it needs. CD-ROM drives with faltering power sup- 
plies may not read CD-ROM discs properly, and may not read audio discs at all. 

If your Mac isn't working, try replacing the power supply \vith one you know 
w^orks from another Mac of the same model. Although it is difficult to remove the 
power supply in older Macs (such as the Plus, SE, and SE/30), it is a snap in other 
models, such as the llci and some Quadra models. 

Nothing on the Screen 

If the LED indicators do light up and you hear startup sounds but nothing appears on 
the screen, the Mac is probably on, and its power supply is okay. Once again, it's good to 
start with a dumb question. 

■ Is the monitor on? 

The monitor isn't something most of us are used to turning off, so it's often over- 
looked. However, some users, to conserve energy, will turn the monitor off while 
leaving the Mac on for network access. The power switch on most monitors is usu- 
ally at the back. 

Is the monitor plugged in? Remember, there are two cables that need to be plugged 
in: the power and the video. The power cable is usually plugged into the back of 
the Mac, but it doesn't have to be. It could be plugged into another power source 
such as a power strip or the back of an external hard drive, which may not be 
turned on. 

Are the contrast and brightness turned all the way down? Check these knobs by 
turning them all the way through from one extreme position to the opposite 
position. 

■ Are the cables OK? 

Check to see that the cables are fully seated on both the monitor and the Mac. 
However, like all cables, monitor cables can go bad. With frequent bending, a wire 
can break on the inside of the cable, or come loose from the connector. The best 
way to identify a bad cable is to switch it with another cable on another Mac. If the 
cable is bad, throw it away. Troubleshooting and fixing a cable can be done, but it 
is not worth the time and will result in a cable of questionable reliability. 

Check for bent pins on the cable. Pins can bend if someone has forced the cable 
into the Mac's port. You can straighten bent pins with a needle-nose pliers, but be 
careful not to break the pins. 

No Sounds 

A Mac is not a full Mac without sound. If you get your Mac to start up and display suc- 
cessfully, but the Mac falls silent, check for these areas: 
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■ Startup Sounds 

If there are no startup sounds, check to see if you have headphones or other cables 
plugged into the sound-out port. A cable in this port will disable all sounds. If you 
have an AV Mac, check to see if the cards are seated, or if cables are plugged into 
the sound-out ports on the AV card. 

If the sound port and AV cards are okay, open the Mac and check to see if the wire 
connecting the internal speaker to the logic board is plugged in on both ends. 

■ Volume Setting 

If you do get startup sounds, but nothing after that, the volume setting in the 
Sound control panel is probably set to zero (see fig. 33.3). If this is so, the menu bar 
will blink whenever a system beep is supposed to occur. This is a convenient set- 
ting for PowerBook users, who may be working on an airplane or in a library. 

However, even with the Sound volume set to zero, you may hear some sounds 
faintly, such as a dialing modem. 




Fig. 33.3 

The Sound control panel can be set to zero to render your Mac silent. 

Summary 

Isolating a problem can take minutes, hours, or days, particularly if the problem is soft- 
ware. In the worse case of software, if you canT find the problem, you can usually fix the 
problem by reinstalling everything (after making a backup of your hard drive, of course). 

With hardware, you may not be able to fix it yourself, but someone else most likely can. 
For a price, you can even have data extracted from completely dead hard drives. 

In this chapter, we've identified the general procedures to help you narrow the list of 
suspects. In the next chapter, we go through the specific hardware areas and the tools 
available to help you troubleshoot. 
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Chapter 34 

Hardware Troubleshooting 

by John Rizzo 



The last chapter discussed the methodology of isolating problems from the many hard- 
ware and software operations that are functioning properly. This chapter focuses on the 
tools and methods of locating problems in your Mac's hardware and cabling. You learn 
how to build an effective arsenal of hardware and software tools that can reduce the time 
your Mac spends in the repair shop and how to use tools to isolate problems to specific 
hardware subsystems. In this chapter, the main topics are the Mac's hardware infrastruc- 
ture, the input/output ports, power supply, and logic board. This chapter will help guide 
you to the subsystem that is causing a problem, and get into some of the solutions for 
the problems. More specific discussion of problems and solutions for the Mac's hard 
disks, floppy drives, SCSI, monitors, keyboards, and mice are covered in the chapters 
following this one. 



Primary Hardware Diagnostic Tools 

One advantage that hardware troubleshooting has over software troubleshooting is its 
sensual aspect. While the logical operations of software can be seen largely in a concep- 
tual space in our minds, hardware is laid out right in front of us where we can access it 
with our senses as our primary tools. 

Eyes 

Take a good look at your Mac before anything breaks. Look at all ports on the back and 
find out what each one is for, even if you have to break unwritten Mac user's code and 
look at the manual. Notice the differences in the type of connector used in each port. 
Open the case, examine the expansion cards, look at the internal cables connecting the 
drives to the logic board. Glance at the chips on the logic board, and notice how the port 
connectors are soldered to it. Locate the RAM slots and notice the angle of the SIMMs. If 
your Mac has a PDS slot, find it. 

Why bother with all this now, when your Mac is behaving perfectly? There are two rea- 
sons. The first is to familiarize yourself with what the Mac is supposed to look like, so 
that you can spot when something out of the ordinary occurs. And the second is to 
know the location of the major subsystems. You may not have the luxury of time 
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(or even temperament) to locate them if your Mac breaks in the middle of an important 
project. 

When your Mac does break, be a detective. As you inspect cables and electronics inside 
the case, keep an eye out for the unusual — bent parts on the logic board, cables not fully 
seated in their connectors, RAM SIMMs sitting at a nonuniform angle in their sockets. Is 
the Mac's cover closing smoothly over the expansion cards? Are there any cuts in the 
internal SCSI cables? Is that a wisp of smoke? Look for what is not there as well, such as 
empty spaces where screws or parts of something could have fallen out. If a screw is not 
in its slot, where is it? If it is resting on the two leads of a chip, it is probably shorting out 
the circuitry. 

Ears 

Just as you should familiarize yourself with what a normal Mac looks like, you should 
familiarize yourself with the normal sounds of your Mac. These include the spinning of 
the hard drive, the startup sounds, the monitor's subtle high-pitched whine. Turn your 
Sound control panel up to seven, just to discover what the speaker sounds like when 
asked to perform at maximum volume. 

The Mac should make the same types of sounds day after day; if something changes, 
something's up. A changing pitch in the spinning of a hard disk can signal the begin- 
ning of a drive problem. Listen for grinding noises — nothing should be making that kind 
of racket. Carefully pick up a malfunctioning Mac, hard drive, or smaller peripheral, and 
gently rock it from side to side. Hear anything loose? You shouldn't. Also listen for 
what's not there. The disappearance of a familiar noise can be just as telling as the ap- 
pearance of an unfamiliar one. 

Nose 

Keep a nose out for the smell of anything burning. Although parts can get warm during 
normal operation, hard drives, power supplies, cables, expansion cards, monitors, and 
other parts do not normally combust. A slight burning smell can indicate that something 
has malfunctioned and is running too hot. 

Diagnostic Utilities 

While the senses are your first level of tools, they often take you to a point beyond 
which you're only guessing about a problem. If your Mac is running, software tools can 
help you make your guesses considerably more educated. (If your Mac is completely 
dead, chapter 33, "Problem Lsolation," discusses techniques to help isolate the problem.) 
No single software utility is sufficient for troubleshooting every conceivable problem; it's 
not a bad idea to have several utilities on hand. Some products are better at finding par- 
ticular problems than others. 

While some of the following utilities contain provisions that can fix problems on your 
Mac, this chapter mainly focuses on those products that help you locate a problem. I 
begin with products that can analyze and diagnose storage disks — a common source of 
problems and often the first place to suspect when something goes wrong. Many hard 
drive problems are actually problems with software on the drive, but this software 
doesn't manifest itself in the form of files and can only be reached with special utilities 
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such as those described here. (Hard drive formatting and optimization products are cov- 
ered in chapter 36, as is a discussion of the causes of hard drive problems.) After the hard 
drive tools, 1 discuss some of the best general purpose hardware diagnostic software you 
can add to your troubleshooting tool belt. Just remember that before using any trouble- 
shooting utility, it's a good idea to back up your files. 

Disk First Aid 

Disk First Aid comes with Apple's system software disks and is located on the Disk Tools 
disk. It can diagnose and solve simple problems on floppies and hard drives, whether 
they are Apple drives or third-party drives. Disk First Aid is a good utility to try first when 
experiencing disk problems. It's easy to use, and if Disk First Aid can solve your problem, 
it will do so quickly. Recent versions of Disk First Aid have been improved over older 
versions and now provide information about what is being checked and repaired on the 
disk (see fig. 34.1). 




Fig. 34.1 

Disk First Aid comes with your Mac's System software. 

However, Disk First Aid should not be your only disk troubleshooting tool. The old ad- 
age, "You get what you pay for," applies here; Disk First Aid is free. It can't detect or fix 
many problems, and it cannot recover data. 

If Disk First Aid (or any other disk utility) repairs a floppy disk, immediately copy your 
data to another disk and throw the fixed floppy away. Floppy disks don't last forever and 
are too inexpensive to risk losing data. If the floppy fails again, you could spend an hour 
of your time trying (perhaps unsuccessfully) to recover the data with another utility. A 
floppy disk costs at most one dollar, far less than what an hour of your time is worth. 
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Norton Utilities 

Symantec's Norton Utilities for Macintosh is a hard drive troubleshooting application 
that is very good at what it does. It does a lot, including diagnosis and repair of common 
problems on hard and floppy disks, as well as disk optimization and backup. It also pro- 
vides several methods for recovery of data from a crashed disk and from files that have 
been erased. For problem diagnosis and repair, you select the Norton Disk Doctor portion 
of the application (see fig. 34.2). The software is easy to use: just click a button, and Disk 
Doctor runs the diagnostic tests, which are not user-configurable. 




Fig. 34.2 

Norton Disk Doctor analyzes disks for a variety of problems. 

Norton Disk Doctor does a good job of bringing damaged disks back to life. You can even 
use it on disks that won't mount on the desktop. When it finds a problem, the utility 
gives you a description of the problem and gives you the option to repair or to ignore the 
problem. Norton Disk Doctor can repair bad boot blocks. Boot blocks are the portions of 
the disks active in the early stages of a Mac's startup procedure. This utility checks every 
file on the disk for anomalies, and can find and recover files that have disappeared. If 
Norton Disk Doctor detects a problem and tells you it can't fix it, there may be a prob- 
lem with the drive mechanism. (For more information on Norton Utilities, see chapter 
36.) 

MacTools DiskFix 

Central Point Software's MacTools is a collection of disk utilities and control panels that 
include disk optimization, backup, and file recovery. MacTools also includes DiskFix, an 
application for conducting diagnosis and repair of hard drive and floppy disk problems. 
You can set DiskFix to run one or more of several disk diagnostic tests, including those 
for bad boot blocks, file problems, and viruses. You can test for individual problems if 
you suspect one and don't want to run the entire set of tests, which can take a while if 
your disk is large. You can also set DiskFix to test your hard drive automatically when 
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you arc not using it and set it to fix any problems it encounters. DiskPix keeps a record of 
each repair it makes, so you can '"undo" any repair at a later time. 

Given these features, is it better to stock your tool chest with Norton Disk Utilities or 
MacTools with Diskf'ix? It's actually worth it to have a copy of each. Each program fixes 
certain problems that the other misses. (Chapter 36 goes into some detail on how to 
effectively use these programs.) Both programs come with a bootable emergency disk 
that you can use in case your hard drive isn't booting or mounting. 

MacEKG 

MacEKG from MicroMat Computer Systems is a control panel that troubleshoots a vari- 
ety of hardware problems. At startup, it performs the tests you selected on the major 
hardware subsystems — the more tests you turn on in the MacEKG control panel, the 
longer your Mac's startup time will be. The available tests include those on video, R.'^M, 
and SCSI systems, as well as a verification test for disk media and a performance test on 
CPU logic functions. MacEKG logs test performance results in a histogram; you can see if 
your Mac has been sliding downhill over a period of lime. 

Crash Barrier 

Crash Barrier from Casady & Green is a control panel that intervenes in the event of a 
System crash or freeze to help you recover control of your Mac to prevent data loss, or to 
quit a crashed application cleanly (see also chapter 42, "System 7 Problems"). Crash Bar- 
rier replaces the Mac's System bomb dialog boxes with its own dialogs that give you 
additional options other than "restart." In the case of a frozen screen, you can use a key 
combination to bring up a Crash Barrier dialog box. Messages can also come up to tell 
you when System memory is low to help you prevent a crash. 

You can set Crash Barrier at Beginner or Expert level, each of which offers a different set 
of o|3tions to recover from a crash. Beginner level offers Eix It, Restart, and Quit, while 
the Expert level adds Continue, Resume, Reenter, and Un-hang to the Beginner options. 
You may see some or all of these options — which options are available to you depends 
on the type of problem Crash Barrier detects. Crash Barrier recommends options to fit 
the situation. 

Depending on the software you have installed. Expert level can be a bit annoying be- 
cause dialog boxes may interrupt your work at the slightest little irregularity. However, 
the notices of these irregularities and the information in the dialog can be helpful for 
troubleshooting hardware or software. 

Help! 

Help! from Technosis is a good tool for detecting problems that are primarily caused by 
software, but it does have some hardware troubleshooting features. Help! produces a 
report of your entire setup and tells you if you have two or more pieces of software (in- 
cluding extensions, control panels, and applications) that are known to conflict. It does 
this by comparing your installed software to its own database of known conflicts. For a 
fee, you can subscribe to quarterly updates to Helpl's database. 
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To aid in hardware troubleshooting; Help! also gives you a list of your hardware configu- 
ration: RAM configuration; SCSI devices, cards, video, and device drivers in addition to 
software information on versions of system software, fonts, and so on. 

Port Problems 

Ports are your Mac's way of communicating with the rest of the world. You communi- 
cate with the Mac through the Apple Desktop Bus (ADB) connected to the keyboard and 
mouse, and the Mac talks to you via the video and sound ports. Hard drives, networks, 
and modems all rely on the ports on the back of the Mac. 

Troubleshooting Methodology and Tools 

When you are having a problem associated with one of the Mac's ports, you need to first 
determine where the problem lies — with a peripheral, the cable, or the port itself. Isolate 
the problem by proving that two of the three possibilities are functioning correctly. Ca- 
bling is the most likely cause of problems; it's a good idea to check it first. The port itself 
is the least likely of the three to be defective. 

First check to see if the cables are firmly seated in the port. If a cable has a method of 
fastening itself to the port, make sure it is fastened. This is done with a wire clamp or 
hand screw, depending on the type of cable. A cable that is not fastened down can be 
easily knocked loose. 

Next, try replacing the cable with another that is known to work. It's not a bad idea to 
keep a full set of extra cables on hand to use as troubleshooting tools. Buy them, verify 
that they work, then keep them together. Don't assume that because a cable fits into the 
port, that it's the correct cable for the job. Cables that look identical can be wired differ- 
ently internally. 

Cabling problems can be a little more complicated on the tv^'o ports that are buses — SCSI 
and ADB are buses. Bus ports can accept multiple devices daisy-chained together. With 
these ports, the cables themselves could be fine, but the way they are connected may 
cause problems. 

Checking the peripheral is simple if you have other Macs around: just plug it into an- 
other Mac and see if it works. This is easy enough for keyboards and modems, but can be 
a lot of work for a hard drive or a 21-inch monitor, another reason to make sure your 
cabling is okay first. 

You can check the Mac's port by plugging in a device that you know works. It doesn't 
necessarily have to be the same type of device. For example, if you have a scanner 
plugged into a SCSI port, you can use a small external hard drive to check the port. 

Modem and Printer (Serial) Ports 

The modem and printer ports are almost identical; the main difference is that you can 
attach a LocalTalk network to the printer port. Other serial devices (and their cables), 
including modems and QuickDraw printers such as the Apple StyleWriter, can be 
plugged into either port. 
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If a serial port is not working, make sure the software that controls the device is set to the 
same port (Modem or Printer) that the device is plugged into. For printers, the setting is 
often in the Chooser. For modems, you select the port in the settings box of your tele- 
communications software. 

Another problem you can encounter with modems is the cable. Modems that are 9600 
bps often use a different cable than slower modems. The high-speed modem cable has 
wiring that enables hardware handshaking, a type of dialog between modem and Mac. 
Computer retailers who aren't particularly Mac-aware have been known to sell customers 
the wrong cable with modems, so be sure you ask. 

If you are using the printer port to connect to a LocalTalk network, you could have a 
problem with your LocalTalk connector. Some connectors need to be terminated with a 
small plug containing a resistor. 

Old Style (DB-9) Connectors. The original Mac 128K, 512K, and 512Ke had 9-pin DB-9 
connectors on the two serial ports. DB-9 connectors have a screw on either side of the 
port to fasten the cable to the port. 

New Style (DIN-8) Connectors. All Macs since the Mac Plus, including PowerBooks, AV 
Macs, and Power Macs, use the 8-pin DIN-8 connectors. These are roughly the same size 
as the ADB port; make sure you know which port you are plugging a cable into. Forcing a 
serial cable into an ADB port can result in bent pins on the cable. 

Internal Modems. PowerBooks often have internal modems that add another port on 
the back of the Mac next to the modem port. This internal modem port is identified with 
a telephone icon. If the modem is completely internal, the telephone port is an RJ-11 
port that fits a standard telephone cable. Some older PowerBook modems use a small 
connector outside of the Mac to attach to the telephone cable. In this case, the telephone 
port in the PowerBook is round. In either case, the port setting used in telecommunica- 
tions software is the modem port, although nothing is physically connected to the mo- 
dem port. 

SCSI Ports 

The Small Computer Systems Interface (SCSI) is used to connect storage devices such as 
hard drive and optical drives, as well as scanners, to your Mac. The SCSI connector has 
25 pins in two rows, with a wire clip on each side to fasten the connector to the port on 
the SCSI device. Fhe other end of the cable connecting to a storage device or scanner can 
either be a 25-pin connector, or the more common 50-pin ribbon-type connector used in 
the vast majority of SCSI peripherals. PowerBooks use a unique 5-by-6, 30-pin port, 
called HDI-30. 

Some newer devices use one of two SCSI-2 connectors, a smaller 50-pin connector or the 
SCSI-2 Wide connector, which has 68 pins. 

The SCSI port is one of the most frustrating aspects of Mac troubleshooting. SCSI is the 
least plug-and-play aspect of the Mac, and the source of many of the problems you may 
run into. In theory, you can just plug an SCSI cable into the Mac and it self-configures. 
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To add SCSI devices (up to seven total), you just plug the new one into the last device on 
the SCSI chain. That's the theory. 

The reality is lliat SCSI is a very finicky system, one that can take much trial and error to 
get to work right, particularly if you have a lot of disks in the chain. If hard drives are 
not showing up on the desktop, chances are the SCSI chain Isn't happy about the way 
you set it up. 

SCSI Probe, rroubleshooting a SCSI port requires a utility that gives you some control 
over the SCSI chain, such as SCSI Probe, a control panel by Robert Polic. SCSI probe lists 
the SCSI devices connected to your Mac and tells you their ID numbers. If a device shows 
up in SCSI probe but does not show up on your desktop, hit the Mount button, and the 
drive will miraculously appear. If a drive or two doesn't show up in SCSI probe, you 
probably have a SCSI ID conflict. SCSI probe will tell you if your SCSI chain is improperly 
terminated. 

SCSI Probe is so vital to keeping your Mac running that Apple should have included it as 
part of the System software years ago. Apple hasn't done that, but SCSI Probe is available 
free on computer bulletin boards and on many collections of shareware and freeware. It 
is also included with some storage devices. Some disk utilities, such as Hard Disk Toolkit 
from FWB, have SCSI Probe's capabilities built in. 

SCSI ID. Pach SCSI device needs to be given an ID number, usually set by a switch on the 
device. Phe ID number can be from 0 through 6. Zero is usually the default SCSI ID of an 
internal hard drive. The Mac itself uses the ID number 7. 

If disks are not mounting on your desktop, check the ID numbers of your devices. 'I'wo 
or more devices with the same SCSI ID number can prevent the Mac from seeing the 
conflicting devices, or from seeing all SCSI devices on the chain. 

Termination Power. The first and last device of a SCSI chain must be terminated with a 
terminator connector that plugs into one of the ports on the drive. If you don't have an 
internal drive, you'll need a terminator connector on the first external device and last 
external device on the chain. For devices with a single SCSI port, the terminator should 
be placed between the cable and the device's port. 

If you have an internal drive, it is the first device in the SCSI chain, and therefore should 
be terminated. (You'll still need a terminator connector on the last external device in the 
chain.) Internal drives usually contain built-in terminating resistors that can be turned 
on and off either with a switch or in software. (Check your manual to see which type 
you have.) If you have more than one internal hard disk or CD-ROM drive along with 
some external devices, only the first internal disk should be terminated. The others must 
have their terminating resistors removed or turned off. Similarly, if you have multiple 
internal drives but no external drives, than the first and last internal drives must be ter- 
minated. 

A problem can occur when the terminator does not get the power it needs from the de- 
vice it is plugged into. Different devices don't always provide the required five volts to 
both ports. 1'his lack of power causes disks to disappear from the desktop, and causes 
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SCSI Probe to tell you the chain is not terminated, even when you have terminators on 
the first and last devices. 

The solution here is to move the terminators and SCSI cable around to different ports on 
the device. Try the cable and terminator on separate ports, and on the same port. This is 
a trial and error process, but it usually w'orks. 

Internal Termination. Some external SCSI devices include built-in termination and 
don't require a terminator connector. A few manufacturers put a SCSI termination switch 
on the outside of the device that enables you to turn it on or off. Other manufacturers 
require you to set DIP switches; the device's manual lists the settings. In some devices, 
connectors are soldered in and you cannot turn them off at all. These devices must be 
placed as the first or last device in the SCSI chain. If in doubt about which type of con- 
nector your device has, check the manual or call the tech support department of the 
manufacturer. 

Special Cases: the Mac llfx and Mac Plus SCSI. The normal rules for SCSI are a little 
different for the Mac Ilfx. rerminators on all other Macs can be either gray or black. The 
Mac Ilfx uses only a single black terminator in a SCSI chain. Using more than one black 
terminator on a Ilfx can damage the circuitry in the Mac or in the SCSI device. For other 
Macs, you can use a black terminator with a gray one, but don't use two black termina- 
tors together. 

The Mac Plus does not support internal hard drives, and does not have an internal SCSI 
connector. Since it doesn't supply termination power to its external SCSI connector, 
terminator connectors must always be used on the first and last external devices on a 
Mac Plus. 

PowerBook Connectors. PowerBook SCSI ports use a connector that is different from 
all other Macs. Instead of the 25-pin connector, the PowerBook SCSI is square. Other 
than the shape of the port, PowerBook SCSI ports are set up in the same manner as on 
other Macs, using the same rules of termination and ID numbers. 

Video Ports 

Most Macs built in recent years have built-in video ports for standard RGB display moni- 
tors. Macs with expansion slots can also accept video cards for larger monitors or for 
those that support more colors than built-in ports do. The expansion cards also have a 
video port. Multiple monitors can be used simultaneously when plugged into built-in 
ports and one or more video cards. You can use the Monitor control panel to select 
which monitor upon which you want the menu bar to be displayed. 

Video cabling is fairly trouble-free on the Mac; it's difficult to configure a video port 
incorrectly. The standard video Mac port uses a 15-pin connector with hand screws on 
the edges. If your monitor isn't working, check to see if you're using the cable that came 
with the monitor. Cables that look the same can be wired differently. Some monitors 
come with a cable that uses a PC-sUie connector called HDI-15. Converter connectors 
are available which enable you to use an HDI-15 cable in your Mac's video port. 
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Ethernet Port 

The Ethernet port is an alternative, faster networking port to the LocalTalk (printer) port 
available in some Mac models. If you are not on the network, check to see if you have 
the correct transceiver connected to the port, and that the transceiver is working. Trans- 
ceivers can support three different types of network wiring systems — AUI, lOBaseT, or 
lOBaseZ. Some transceivers have all three types built in for flexibility, though you can 
only connect to one network at a time. 

If your transceiver looks good but you still have problems getting on the network, go to 
the Network control panel and select the EtherTalk driver. If EtherTalk refuses to be se- 
lected, you probably have a problem with the EtherTalk driver software. Make sure you 
have the correct EtherTalk file — it should be an Apple file. Some Ethernet card manufac- 
turers have their own EtherTalk drivers that won't work with the Mac's built-in Ethernet 
port. You can also try reinstalling the driver from your Apple System disks. Select Cus- 
tom Install, then select EtherTalk. 

Audio Ports 

rhe speaker and microphone ports are the audio out and in ports, respectively. Most Mac 
models have a speaker port, while fewer models have a microphone port. Both ports use 
a standard stereo mini-headphone jack. 

Be sure you know which port you connect to speakers or microphones, as plugging in a 
device to the wrong port can damage the audio circuitry on the logic board. 

Speaker Port. Ehe audio-out port can be used to plug in headphones, powered speakers, 
or cables to recording devices. The Mac's speaker is disabled when you plug something 
into this port— a handy feature if you want to use a pair of headphones with a noisy 
application in a public place. 

Microphone Port. This audio-in port on older Mac models will accept the microphone 
that comes with some Mac models, as well as third-party microphones and cables from 
sound producing devices. You can use the Sound control panel in System 7, as well as 
third-party applications, to create sound files. 

However, the port on some newer Macs, including the AV Macs and Power Macs, uses a 
line-level signal, not a Mic-level signal as was previously used. The microphones from 
the older Macs will not work on these newer ports, but you can use the newer PlainTalk 
microphone, or directly connect a VCR, tape deck, or CD player. 

ADB Ports 

The Apple Desktop Bus is included in every Mac after the Mac Plus. (Early Macs used two 
separate ports for keyboard and mouse.) Many Macs have two ADB ports. The ADB port 
is used for input devices, including keyboards, mice, trackballs, and pen tablets. The ADB 
port uses a simple 4-pin connector. It is similar in shape to the serial ports; be careful 
that you don't try to force the wrong plug into the wrong port, or you may bend pins. 

Like SCSI, the ADB port is a bus, in that multiple devices can be connected to a single 
port by daisy-chaining off each device. ADB is a low-performance bus, and w'hile it can 
handle up to 16 devices, it's best not to use more than three per port for the sake of 
speed. 
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Power Supply 

I'he power supply takes the high-voltage AC power from the AC socket, and converts it 
to low-voltage DC power for use by the Mac's hardware components. Power supplies in 
most Macs are relatively stable, though there were problems with early Macs. Power sup- 
plies can be stressed when the total power (measured in watts) used by the e.xpansion 
boards used in a Mac exceeds the recommended limit for that particular Mac model. 

Heat is a problem for power supplies; Macs in a very hot environment are prone to 
power supply failure. Power surges from brownouts, blackouts, and lightning storms can 
also damage a power supply, which is why a surge protector is a good idea. And like 
power supplies in televisions and other appliances, computer power supplies can fail 
with age. 

Unlike the circuitry on the logic board, power supplies are analog in nature, use less 
expensive, simpler parts, and can be more easily repaired by trained technicians. I’he 
power supplies in most desktop Mac models are contained in a metal casing, and can be 
easily removed. 

Problems on Old Machines 

rhe first Macs — the 128K, 512K, 512Ke, and Mac Plus — are notorious for having power 
supplies that go south. The SE fixed many of the problems of the earlier models by add- 
ing an internal fan to keep the parts cooler, and by using heavy-duty power supply com- 
ponents with higher temperature and voltage specifications. On the older models, you 
can tell when a power supply is on its way out when the screen starts shrinking. 

Repairing Mac Pluses and Others with Power Supplies on a Card 

In most models of Macintosh, the power supply is contained inside a metal box. In the 
first Macs (the Mac 128K, Mac 512K, Mac 512Ke, and the Mac Plus), the power supply 
was contained on a circuit board known as the analog board, which also contained some 
of the video circuitry. These were a bit trickier to remove than more recent power sup- 
plies, but you can replace the analog board with one from a used Mac dealer or another 
dead Mac. All power supplies in these early Macs are the same. 



Caution 



This procedure is very dangerous and should only be performed by users experienced with sub- 
component-level hardware repair. If you doubt your proficiency even a bit, seek professional help. 

Here are instructions on how to remove the analog board containing the power supply: 

1. Turn the Mac off and unplug it. 

2 . Place the Mac with the screen facing down. Use a number 15 Torx-head screw- 
driver with a long neck to remove the screws. (Don't forget the screw under the 
battery cover in the back of the Mac!) 
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3. Open the case with a case spreader to avoid damage to the case. If you can't find a 
case spreader, you can also use a wide metal device such as a three-inch letter clip. 
Move the tool around the case and open it little by little. Do not use a screwdriver! 
It's very easy to damage the case. 

4. Pull the case straight up. 



Caution 



Don't touch the neck of the VCR tube! It can have high voltage stored in it. 

5. Locate (but don't touch) the high-voltage cable that starts with a connection on 
the tube that looks like a suction cup and ends on the analog board, the vertical 
board. (The logic board is perpendicular to it, lying horizontally at the bottom of 
the Mac.) 

6 . Discharge the tube at the suction cup with an .Apple-approved CR'l' discharging 
tool, which has a 10-megohm resistor at the end. If you use a screwdriver without 
the resistor, you'll get a big spark that can harm both you and the CRT. Rubber 
gloves are a good idea, and Apple recommends safety goggles for this procedure. 

7. Remove the cable running from the analog board to the logic board. Unplug the 
high voltage cable that goes from the CR F to the analog board from the CRT. 

8 . Remove three Phillips head screws from tlie back of the analog board, and remove 
the board. 

Power Supplies in Mac Ilex, Iki, Quadra 700 

The Astec power supply used in the Mac Ilex, lid, and Quadra 700 has a tendency to fail 
The symptom is an inability to start up that can only be "fixed" temporarily by unplug- 
ging the Mac for a while, and by plugging it back in later. This is due to the failure of a 
.0033uf/100v^v capacitor at board reference C34, which in turn is caused by the 
capacitor's proximity to a 5-watt resistor that gets and stays hot, even when the Mac is 
powered down. To fix these power supplies, you need to replace the capacitor, and repo- 
sition it so that it's further from the resistor to prevent recurrence of the problem. 

It's possible for the .0033uf capacitor to generate a high-pitched (12.5 KHz) squeal that 
some people find excessively annoying. You can substitute a .0022uf/100vw capacitor, 
which will still work, while raising the switching frequency of the standby circuit above 
the range of human hearing. 

Mac LC and llsi Problems 

While the power supplies in Mac LC, LCIl (but not the LCIII), and llsi are generally 
sound, they are on a tight power budget and are not rated for high-power expansion 
devices. This is more of a problem in the original LC. To prevent a power shortage in 
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your Mac that could potentially damage some of its hardware subsystems, you should 
avoid installing such add-ons as coprocessor cards, RAM disk cards, and multi-gigabyte 
internal hard disks. 

Logic Board Problems 

After tracking down hardware problems with the tools and techniques mentioned in this 
chapter, you may find that the trail leads you to the Mac's logic board. You can easily 
replace parts not soldered to the logic board, such as RAM SIMMs, cables, or the lithium 
battery that maintains the settings in the parameter RAM when the Mac is shut off. A 
dead battery can manifest itself as an incorrect date and time (often January 1, 1904), the 
disappearance of text in the Comments field of your Get Info boxes, or mouse speed 
settings going back to Very Slow. 

Aside from these few items, the logic board is where the troubleshooting trail will have 
to end, because there are few things you can do with malfunctioning silicon chips. You 
need professional help, or you need to replace the logic board. If you want to get a quote 
for repairing the logic board, be sure to mention the troubleshooting you have done and 
the subsystem to which you have narrowed down the problem. However, it is often less 
expensive to replace the logic board, especially if you can find one used. You might take 
advantage of this opportunity to upgrade your Mac by purchasing a more powerful logic 
board. 



Summary 

With the help of some tools and the knowledge of what various sights and sounds mean, 
hardware troubleshooting can be a mainly successful venture, and one that is not over- 
whelmingly time-consuming. One measure of success is to isolate the problem to a spe- 
cific subsystem, such as hard disk, RAM, video, or NuBus card. At this point, you can 
replace the malfunction subsystem with a temporary replacement, and get your Mac up 
and running again. Other chapters can help you narrow down the problem further, and 
get your subsystems into working order as well. Though we touched on some of the 
specifics here, the next six chapters, 35 through 40, guide you through problems and 
solutions with printing, hard disks, floppy drives, SCSI, monitors, keyboards, and mice. 
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Printing Problems 

by Mike Kent 



riiis chapter examines general problems with printing. Because the best solution for 
problems is to avoid them, we outline some settings to keep you on the right path, as 
well as some solutions when things go wrong. Printing problems fall into eight categories 
that are discussed in this order: drivers, the chooser, page setup, the Print dialog box, 
printer languages, spoolers, hardware, and color. 



Printing Overview 

Po print, your Macintosh must have a driver for your printer. A driver is a computer file 
installed in the System Folder that sends instructions to a specific type of printer. With- 
out it, your Macintosh can't identify a printer or transmit instructions. Even the most 
basic task, printing an active window (K+Shift+4), will not work without a driver. 

rhe disks used to install your system software include some drivers for specific printers. 
You also must specify printing choices in the Chooser, the Page Setup dialog box, the 
Print dialog box, and sometimes a Document Setup dialog box. Your printer must be 
accessible via a proper connector (usually a cable) to download your printing choices. 
Some printers are connected only to a specific Macintosh, while others are shared by 
multiple Macintoshes over a network. And, of course, the printer must be turned on and 
ready to print. 

Understanding Drivers 

It's important to realize that not all System installation disks contain the same drivers. 
For example, the single System Disk that came with the original Macintosh 128K in 1984 
contained only an ImageWriter driver for the single printer then available. Now System 
7's Printing disk contains nine printer drivers, as shown in figure 35.1. 
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Fig. 35.1 

The print drivers supplied with System 7. 

Additional drivers are available from third-party suppliers, including files for printers 
designed to work with IBM-compatible computers and high-end typesetters used in the 
publishing industry. If you need a specialized driver, try contacting the manufacturer of 
the printer. If that doesn't produce results, local retailers and mail-order houses sell 
driver/cable packages like PowerPrint. 

Choosing the Right Driver 

Using the wrong driver can prevent printing, so it's important to use the correct one. The 
ImageWriter driver, for example, is meant for use when that printer is directly connected 
to a single Macintosh, and the AppleTalk ImageWriter driver is used for an ImageWriter 
modified to be shared on a network. Similarly, the LQ ImageWriter driver is used with 
that printer connected directly to a single Macintosh and the LQ AppleTalk ImageWriter 
driver is for use on a network. 

It's best to install only the printer drivers that correspond to the printers you will be 
using. Installing all the drivers available on your System installer disks can be confusing, 
and each driver requires disk storage space. 

Choosing the Right Version. The driver in your System File may be the right one for 
your printer, but the wrong version. That's because drivers with the same names are 
sometimes updated with new System versions. For example, the ImageWriter file that 
came with the Macintosh 128K is the original version, while the file provided with Sys- 
tem 7.1 is up to version 7.0.1 and the LaserWriter driver is 7.1.2. 

Failing to update printer drivers along with your System file can be a source of printing 
problems. Drivers are often optimized to work with specific System versions. To check a 
driver's version number, select it and choose Get Info (3t+l) from the File menu. A win- 
dow opens containing the version number, as in figure 35.2. 
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Be aware, however, that this doesn't mean the System and printer driver will have the 
same version number. System 6.0.7, for example, comes with two LaserWriter drivers, 
versions 5.2 and 6.0.2, ImageWriter 2.7, and LQ ImageWriter 2.0. When in doubt about 
printer driver versions, check the version numbers on the Printing disk that came with 
the package used to install your System file. 
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Fig. B5.2 

C'hecking the version numher of a printer driver. 

Using Drivers with Network Printers. When a printer such as a LaserWriter is shared 
on a network, all the Macintoshes on the network should use the same version of the 
LaserWriter file. If not, the first Macintosh to use the printer will set it to be used only 
with the version of the LaserWriter and Laser Prep files on that Macintosh. 

When another Macintosh with a different driver version attempts to print, it will be 
greeted with an error message. The printer must then be reset (usually by turning it off 
and on again) before that Macintosh can print. The newest printer driver for System 7, 
LaserWriter 8.0, however, does not appear to have this problem. 



Understanding the Chooser 



After a driver or drivers has been installed on your Macintosh, you must specify which 
driver the Mac will use. This is done in the Chooser, a program installed in the System 
Polder and available under the Apple-shaped menu, as illustrated in figure 35.3. 



A Chooser window may simply contain a single printer driver, perhaps for a LaserWriter. 
Or, if it is part of a network, it may contain devices for the network along with network 
printer drivers and a box identifying zones. Figures 35.4 and 35.5 illustrate simple and 
complex Choosers. 
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Fig. 35.3 

Selecting the Chooser with System 7. 1 . 
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Fig. 35.4 

A simple Chooser 3.5 window with one printer driver. 

Non-Networked Printing 

When a non-networked printer is selected, two icons appear in the right-side Chooser 
box as shown in figure 35.4. One is a printer icon and the other is a telephone icon. 
They correspond to the two serial ports on the back of your Macintosh, which are also 
marked with these icons. 
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Select a LaserWriter. 
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Fig. 35.5 

A Chooser 7.2 window with multiple printer and network devices. The box for zones appears only if 
a Macintosh is connected to a network that supports them. 

The usual choice is to select the printer icon in the Chooser, as shown in figure 35.4. 

This requires that the cable from your printer must be plugged into the corresponding 
printer-icon port on the Macintosh. If the cable is plugged into the telephone-icon port 
and the printer-icon port is selected in the Chooser, any print commands will simply be 
lost. Similarly, if the cable is plugged into the printer-icon port and the telephone icon is 
selected in the Chooser, print commands will be lost. 

Using Two Types of Printers. Using the telephone-icon port is impossible if a modem 
is to be used with the Macintosh. But if no modem is connected, the port can be used to 
access a non-networked printer w'hile a printer or printers remain available on a network 
through the printer port. 

Simply connect a non-networked printer to the modem port and the network cable to 
the printer port. Then select the appropriate non-network printer driver and the modem 
port. The non-networked printer will be accessible only from the Macintosh it is con- 
nected to. This w'ay, you may print on either the non-networked printer or on a net- 
w'orked printer by selecting the appropriate driver in the Chooser. 

Alternatively, if a modem is to be used, a simple A-B box can be connected to the 
telephone-icon port and be used to switch betw^een the non-networked printer or the 
modem. The Chooser procedures are the same. 

My Port Changed. One of the most frustrating experiences for novice users can be the 
discovery that even when a printer driver and the printer port are selected as described 
here, printing suddenly isn't possible. The printing process appears normal on the 
Macintosh screen, but the printer doesn't respond. 

If this happens to you, open the Chooser and select your print driver. You may discover 
that the port selection has mysteriously switched from the printer port to the modem 
port. However, this change really isn't a mystery. There are two causes: 
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■ Multiple networked and non-networked printer drivers have been installed in your 
System Folder, regardless of whether you have those printers. You or another user 
may have selected a networked printer driver and then switched back to the non- 
networked driver. 

Because networked printer drivers always claim the printer port, selecting one auto- 
matically moves non-networked printers to the modem port. This makes possible 
the two-printer configuration described previously. 

A frustrating experience like this is a good argument for installing only the printer 
drivers that are needed. Then no one will be tempted to experiment with driver 
changes that can cause problems. 

■ On some early System file versions, disconnecting the printer cable from a Macin- 
tosh, perhaps while moving the machine, will also switch the port selection to the 
modem port. 

Networked Printing 

Vlost LaserWriters are networked printers, and a network can be as simple as a single 
Macintosh connected to a LaserWriter. For this reason, there's no need for separate 
LaserWriter and AppleTalk LaserWriter drivers like the ImageWriter and AppleTalk 
ImageWriter. 

An exception to this rule are some low-end LaserWriters like the Personal LaserWriter SC, 
which cannot be networked. If there's any doubt, consult the owner's manual for your 
printer; if it supports AppleTalk, it's a networked printer. Some non-networked printers 
can later be upgraded to support AppleTalk. In this case, they become networked printers 
and require networked printer drivers. 

When a networked printer driver is selected in the Chooser, several options become 
available, and an error in any one of them can cause problems: 

■ The box on the right side of the Chooser contains the names of the printer or 
printers that are available, as shown in figure 35.5. If only one printer is available, 
it is automatically selected. If more printers are available, you must select the spe- 
cific printer you want. 

If you select the wrong printer, of course, your output appears someplace other 
than where you expected. And if you deselect the printers so none is specified, you 
get a dialog box instead of printed results, as shown in figure 35.6. 



O 



No Loserlllriter printer tins been speclflod. 
Please pull doiun the menu and select n 
LoserllJrlter name rtom the Chooser desk 
accessary. 




Fig. 35.6 

A dialog box that appears when no printer name is selected. 



Understanding the Chooser 



749 



■ Background printing becomes available. This involves the PrintMonitor file, which 
is discussed later in this chapter. If you turn background printing off, your Macin- 
tosh will be tied up until each print job ends. 

■ In Choosers before System 7, a user name can be specified in the box provided, as 
shown in figure 35.4. It's a good idea to use your name or the name assigned to 
your Macintosh. The name you choose identifies your Macintosh on a network, 
and makes it easier for other network users to see who is using a printer. 

Not using a name is discourteous to other users and can lead to problems. For ex- 
ample, you may start a complex printing job and go out to lunch. While you're 
gone, your Macintosh may crash and tie up the printer. Without a user name, 
other users waiting for the printer may have to search each Macintosh on the net- 
work to find the problem. 

■ AppleTalk can manually be made inactive. This simply disconnects your Macintosh 
from the network and makes the printers on the network unavailable. The solution 
is to leave the Active button selected. 

When a non-networked printer driver has been assigned to the printer port, switching to 
a networked driver produces an alert box reminding you to be sure a network is con- 
nected, as illustrated in figure 35.7. 

Similarly, switching from a networked to a non-networked driver warns you that 
Apple Falk will be made inactive and suggests that you remove any network connections, 
as Illustrated in figure 35.8. As we have seen, removing the network connections is not 
necessary if a non-networked printer is connected to the modem port. 




LaserUJriter requires RppleTalk. 
Please make sure that you are 
connected to an RppleTalk 
netujork. 



I OK ]] [ Cancel ] 



Fig. 35.7 

riic reminder box that appears when switching from the ImageVVriter driver to the LaserWriter 
driver. 

When a print job is being processed by a non-network driver assigned to the printer port, 
it ties up that port. Consequently, switching to a network driver may not be possible 
until the job finishes. The Macintosh has several alert boxes to display in this case, and 
figure 35.9 shows one of the less alarming messages. 
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Imagelilriter cannot be used on 
the Printer port mhile nppleTalk is 
actiue. Do you want to moke 
nppleTalk inactiue? Recess to 
current network sendees will 
haue to be reestablished. 



I OK j| [ Cancel ) 




Please make sure that the 
nppleTalk network is 
disconnected. 



I Continue )] 



Fig. 35.8 

I'he alert boxes that appear when switching from the LaserWriter driver to the ImageWriter driver. 




LaserWriter requires nppleTalk, 
hut the Printer port is in use and 
nppleTalk cannot be made actiue 
now. 



[I Continue j 



Fig. 35.9 

An alert box notifying you that the printer port is busy. 

Unfortunately, some alert boxes with less clear messages may be displayed in certain 
situations. The bottom line, however, is that the printer port is tied up. 

In the simplest situations, the solution is simply to wait until the print job finishes and 
the printer port is again free. In more serious situations, perhaps due to an INIT conflict 
or insufficient RAM, the Macintosh may crash and have to be restarted. Save your work 
frequently! 

Understanding Page Setup 

The Page Setup command is available in the Mle menu of most applications, and it calls 
up a dialog box in which you can make important specifications about your printed 
output. 
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riie choices that appear in the dialog box depend on the System version in use and the 
printer driver selected in the Chooser. Notice in figure 35.10 that the printer driver in- 
volved is specified at the top of the dialog box along with its version number. 



LaserllJrilcr Page Setup 2 

Paper: US Letter O H I Letter , , 

O US Legal 0 05 Letter 0 | Tobloid ▼! 



Reduce or 
Enlorge: 



|ioo| % 



uncnlatton 




Printer Effects: 

^ Font Substitution? 
^Tent smooining? 

El Graphics Smoothing? 

^ Faster Oitmap Pr inting? 




[ Cancel ] 



[Options] 



Laseitiliiter 8.0 Page Setup 




Papen rus Letters I 
LQj|out: | I Up ▼ I 

Reduce or r 
Enlarge: 



^ |lOQ. 



% 




[ Cancel ) 



[Options] 
[ Help ) 



Fig. 35.10 

Page Setup dialog boxes for the standard System 7.0 LaserWriter driver and for the newest 
LaserWriter version 8.0. 

Other standard Page Setup dialog boxes are available with other printer drivers, as shown 
in figure 35.11. 



ImageLUriter LQ 

Paper: (•) US Letter 

O US Legal 
O Computer Paper 

Orientation Special Effects: 




v2 0 

OA4 Letter 

O International Fanfold 
O Enuelope (#10) 




[ Cancel ] 



□ No Gaps Betuieen Pages 
(i)Full Size 

Reductions: Q 33 % Reduction 
O 66 7o Reduction 



VI 



Personal LaserlUriter SC 


v1 0.1 


(( )) 


Paper: (5) US Letter 

OUS Legal 
0 No. 1 0 Enuelope 


OB4 Letter 
0 B5 Letter 


[ Cancel ] 


Orientation Size: (i)1007o 

[1 


□ Enact Bit Images (Shrink 4%) 

□ Tent Smoothing 



Fig. 35.11 

Page Setup dialog boxes for the ImageWriter LQ and Personal LaserWriter SC. 
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In addition to the standard Page Setup dialog boxes available with each type of printer 
driver, some applications make their own modifications. For example, the LaserWriter 
Page Setup dialog boxes for Aldus Freehand and QuarkXpress are shown in figure 35.12. 
These boxes contain advanced features specific to those programs, which are popular in 
the publishing industry. 



LosurUIrMcr O.D Page Setup 




Pat)or; r~ US Lottor ^ 
LoUout: r 1 Up ▼ I 

itcduco or r 
Enlorcjo; L 

Orientation: 



|0Q Ij % 



HH 



[ CoiictiT] 

[Uptlons ] 
[ Hflp ) 



Printer Type: jllnotronic 530| 

EfIColor Profile: |SUJ0P-Cooted1 
6CR: dm 

Resolution; ||693 | (dpll 

Poper Size: [j 

Data Format: | Binary | 



PopBr Offset: 
Paper lilidth: 
Page Gap: 


0* 


If 


0* 


Hdftcnnt 
C:80l?l, IS* 
M:80lpl,7S* 
V:801jl,0* 
K:80bl.4S* 



Mairtone Screen: 60 



dpi) 



QUso PDF Screen Uolues 



Fig. 35.12 

The Modified LaserWriter 8.0 Page Setup dialog box for QuarkXpress. Note the advanced features 
not available on standard dialog boxes. 

A Critical Distinction 

The purpose of the Page Setup dialog box is to control the paper you are using to print. 
You can specify the size of the paper to be used, whether the type will print horizontally 
or vertically, enable some special effects, and even enlarge the printable area of the pa- 
per. 

Some applications only need the standard Page Setup dialog box, but others, like Aldus 
Freehand and QuarkXpress, provide separate Document Setup dialog boxes that control 
the placement of the image on a page. 

Put another way. Page Setup defines the printer's paper stock in relation to the image, 
while Document Setup defines the image in relation to the paper stock. This is a critical 
distinction and the source of much confusion and many printing problems. 

While some programs don't have a Document Setup dialog box, they do allow adjusting 
margins, either on-screen or in a modified Page Setup dialog box. For proper printing, 
the document and Page Setup specifications must be compatible. 

As an example, a document could be created to fit on U.S. Legal (14 inch) paper but U.S. 
Letter (1 1 inches) might be specified in the Page Setup dialog box. The result would be a 
document that stops at 1 1 inches on the first legal-length sheet and continues on a sec- 
ond sheet. 

U.S. Letter and U.S. Legal, both 8 1/2 inches wide, are standard business paper sizes in 
the United States. Tabloid is a larger size, 11 inches by 17 inches, popular for graphics 
applications. 
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Some Common Page Setup Problems 

■ Image is too small or too big. Check the percentage enlargement or reduction in 
the LaserWriter Page Setup dialog box. This setting affects the entire printed image, 
unlike the Scale command in some applications, which is often used to enlarge or 
reduce portions of an image. 

Non-network printers like the ImageWriter and Personal LaserWriter SC allow only 
preset reductions. 

■ Image doesn't print vertically. Specify the orientation of the page that you want in 
the Page Setup dialog box. The default setting prints across the narrow portion of a 
page, but clicking the other icon flips the paper on its side before printing. 

■ Images appear distorted. Because printers output at different resolutions, a graphic 
that appears fine on one printer may need adjustment on another. Special adjust- 
ments are provided in Page Setup dialog boxes to address this problem, including 
Tall .Adjusted, Text Smoothing, Graphics Smoothing, and Precision Bitmap Align- 
ment (also called Exact Bit Images). 



Tip 



If you are using MacInTax with an ImageWriter, always specify Tall Adjusted for best results 
when printing official IRS tax forms. 



Special Effects May Resolve Some Problems 

■ No Gaps Between Pages: Non-networked printers often use continuous-feed paper 
instead of individual sheets. This option eliminates the top and bottom margins 
that would otherwise appear on a printed page. It's useful for printing items like 
banners. 

■ Font Substitution: This is useful when a document is prepared using a bitmap font 
like Geneva. Such a font does not print well on LaserWriter, so this option enables 
the substitution of a true LaserWriter font like Helvetica. 

Be careful, however, if you use special characters in your text such as characters 
from the bitmap Chicago font. Turning Font Substitution on replaces the special K 
character with an open box. 

■ Flip Horizontal, Flip Vertical: The LaserWriter dialog box contains an Options but- 
ton, which opens the dialog box shown in figure 35.13. As the names imply, these 
commands flip a document's image as described. 

■ Invert Image: Turns white areas black and vice versa for a negative effect. 



■ 



Troubleshoot & 





754 



Printing Problems 



LaserlJJiiter Options 5.2 ff ^ 






□ Flip Horizontal r- p, 

□ Fltpuerllcal 

□ Inuert Image 

□ Precision Bitmap Alignment (4% reduction) 

□ Larger Print Area (Femer Doumioadable Fonts) 
n Unlimited Ooiunloadable Fonts in a Document 



Fig. 35.13 

The LaserWriter Options dialog box. 

The LaserWriter Clipped My Document 

Sometimes an image is only partially printed on a LaserWriter, as in figure 35.14. Com- 
mon results are missing top, bottom, and side edges, or the image may have large areas 
missing and be jammed into one area of the page. 

^Ildpiwi I Ui clTT unyillcll lllclMu^Uil|J 



It was a dark and story night and everyone v^as afraid. Suddenly, the lights went out and a horrible scroc 
jrcod the night. "It’s me," screamed a voice that I soon realized v;as my own as I felt the cold and clamr 
nds of who knows what. 

It was a dark and story night and everyone was afraid. Suddenly, the lights went out and a hornble scree 
jrced the night. "Il's me," screamed a voice that I soon realized v/as my own as I fell Ihe cold and clamr 
nds of who knows what. 

It was a dark and story night and everyone was afraid. Suddenly, the lights went out and a horrible scroc 
jrced the night. “It’s me," screamed a voice that I soon realized was my own as I felt Ihe cold and clamr 
nds of who knows whal. 

It was a dark and story night and everyone was afraid. Suddenly, the lights went out and a horrible screr 
jrced the night. "It’s me," screamed a voice that I soon realized was my own as I felt the cold and clamr 
nds of who knows what. 

It was a dark and slory night and everyone was afraid. Suddenly, the lights went out and a horrible scree 
sreed the night. ‘It’s me." screamed a voice that I soon realized was my own as I felt the cold and clarrv 
nds of who knows what. 

It was a dark and story night and everyone was afraid. Suddenly, the lights went out and a horrible scree 
Kced the night. "It's me." screamed a voice that I soon realized was my own as I felt the cold and clamr 
nds of who knows what. 



Fig. 35.14 

A clipped page. 

Some causes of these problems: 

■ Specifying margins that are too narrow. By default, a LaserWriter requires a docu- 
ment to have margins no smaller than 1/2 inch. Mowever, this can be reduced to 
1/4 inch by selecting Larger Print Area in the LaserWriter Options dialog box (refer 
to fig. 35.13). As the command line indicates, selecting this option means using a 
smaller mix of fonts in a document. 

■ Specifying in a modified Page Setup dialog box — like the QuarkXPress example 
shown in figure 35.12 — a different printer than specified in the Chooser. Depend- 
ing on the selection, this error may send the wrong instructions to the printer and 
may generate a PostScript error. 
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■ Specifying the wrong PPD file in a modified Print dialog box. The Print dialog box 
is covered in the next section. 



The Print Dialog Box: Quicksand for the 
Unwary 

The Print command (K+P) from the File menu in most applications calls up a dialog box 
that, like Page Setup, varies depending on the printer driver selected in the Chooser. It 
also may be modified by some applications. Figures 35.15, 35.16, and 35.17 illustrate 
various Print dialog boxes. 



ImageUlritei 
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O From: | | To: | | 


[ Cancel ] 


Copies: 








Paper Feed: 


(•) automatic 


O Hand Feed 





Fig. 35.15 

The standard ImageWriter Print dialog box. 



LaserlOriter "Laserlllrlter Pro 630” 712 tf It 
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Paper Source: (i) Paper Cassette 
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Print: O Black 0 UJhite 
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Destination: ® Printer 


0 PostScript® rile 
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Fig. 35.16 

Standard Print dialog boxes for a LaserWriter Pro 630. 
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Printer; “LoserllJrlter Pro 630" 
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Plate: |nil Plates | 

OPI: I Include Images | 

□ Print Colors os Grays 



□ Cnlitiraterl Oiilpiit 
0 Include Blank Pages 




Fig. B5.17 

Modified LaserWriter 8.0 Print dialog boxes for QuarkXPress and Aldus F’reehand. 

As with Page Setup, the Print dialog box displays the name of the printer driver selected 
at top left and the version number of the driver. In addition, the LaserWriter dialog box 
shows the name of the printer selected. 

With instructions for the placement of the image on the page already specified, the Print 
dialog box is for final instructions on print quality. Here is where you specify which 
pages are to be printed, the number of copies, and how the paper will be fed into your 
printer. 

There are many other instructions that can be specified here, depending on the applica- 
tion, and this chapter looks at some of the options that may give you difficulties. 

Options That Can Be Difficult 

■ If you are using an application that allows you to change the page numbers, notice 
that the page specifications (Page Range: and Pages: in figures 35.15 through 35.17) 
apply to the physical order of the pages, not the page numbers you have set. 

For example, a document that begins with page 5 and ends with page 10 has six 
physical pages. Page 5 would be the first page and page 10 would be the sixth page. 
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Thus, to print only pages 7 and 8, you would need to specify 'TTom 3 To 4" in the 
dialog box. 

■ While the standard ImageVVriter dialog box allows three levels of quality, some 
applications may not allow the Faster mode, so be prepared to wait for a document 
to print in Best mode or to accept Draft quality. Generally, such applications are 
meant to be used mostly with high-end typesetters. 

Be careful using Draft mode. The resulting text may be difficult to read, and any 
graphics will be left out. 

■ The Cover Page: This option in the LaserWriter dialog box prints a cover page be- 
fore or after a document. With LaserWriter driver 8.0, it lists the name of the 
Macintosh in use, the application in use, the name of the document, the date and 
time, the name of the printer, and the number of pages printed. 

■ Some LaserWriters come with only a paper cassette for U.S. Letter paper. If you 
need to use legal-size paper, you can hand-feed sheets or purchase a legal-size cas- 
sette. 



Tip 



Save the cost of a legal-size cassette by placing legal-size paper in the manual-feed area of 
your LaserWriter and specifying Manual Feed in the Print dialog box when you need this 
size paper. 



The Tabloid size that can be set in the Page Setup dialog box is available only on 
printers that can handle paper in that size. Most such printers also offer higher 
resolutions than standard LaserWriters. 

■ The Black & White option in the LaserWriter dialog box is the default and provides 
just what it says — only black and white. (If a color toner is used in your 
LaserWriter, of course, the choice would be white and whatever color is used.) 

The Color/GrayScale settings are meant for printers that produce colors or half- 
tones, and for documents that contain colors or shades of gray. 

(Vo understand halftones, examine the pictures in your local newspaper with a 
good magnifying glass and notice the dot patterns. The larger the dot, the blacker 
it appears.) 

While the Color/GrayScale setting can be used with standard LaserWriters, the 
results may be less than satisfactory. LaserWriter printer driver 8.0 offers an addi- 
tional option. Calibrated Color/GrayScale, for printers that support PostScript 
Level 2. 

■ The option to create a PostScript file rather than print a document produces a text 
document containing codes that can be opened by any word processing program. 
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LaserWriter drivers before System 7.0 don't contain this option, but a PostScript file 
can be created by executing K+F immediately after clicking the OK button in the 
Print dialog box. Hold the K and F keys down until a dialog box reports that a 
PostScript file is being created. 

The first PostScript file will be named PostScriptO, followed by PostScript! and so 
on up to PostScript9. If you have difficulty finding them, use the Find command in 
the Finder. 

Understanding Print Resolution 

Print resolution is expressed in dots per inch, or dpi. In general, the higher the dpi, the 
better the print quality, although the paper stock being used also affects quality. Low- 
end printers like the ImageWriter provide 144 dpi, which results in type and graphics 
with ragged edges. By contrast, most LaserWriters are 300 dpi printers, although 600 dpi 
is becoming increasingly common. High-end typesetters used in the publishing industry 
can provide more than 2,000 dpi. 

Most people would consider text and line drawings produced at 300 dpi as good as pro- 
fessionally printed materials, and few can tell any difference at 600 dpi. However, resolu- 
tions above 1,000 dpi produce much better halftones. 

While most printers produce ''square" resolutions, or 300 dpi horizontally and vertically, 
some "turbo" models are not "square" and can be troublesome. For example, a printer 
that prints at 300 dpi on one dimension and 600 dpi on the other can produce notice- 
able lines (or dot gaps) in patterns. The simplest solution for this problem is to turn off 
the "turbo" feature, if possible. 

Jagged Edges 

As noted, the low resolution of printers like the ImageWriter produces images with 
jagged edges. However, it's also possible to get rough text and images on a high- 
resolution printer if the wrong images and fonts are used. Here are two examples: 

■ Images produced by "paint" applications such as MacPaint and by low-resolution 
scanners are bitmaps. They are made up of relatively large square dots that can be 
difficult to smooth. 

Such images can be improved somewhat with the Graphics Smoothing and Preci- 
sion Bitmap Alignment specifications in the LaserWriter Page Setup dialog box. But 
for best results, PICT and EPS images are better choices. 

■ Using bitmapped fonts such as Chicago and Geneva may produce rough type if the 
Font Substitution option in the LaserWriter Page Setup dialog box is not checked. 
Be aware, however, that selecting this option may have unexpected results because 
the substituted font may not match the on-screen spacing of the bitmapped font. 

Lines Per Inch 

The Lines Per Inch, or Ipi, setting is normally preset at 60 Ipi for 300 dpi printers and at 
85 Ipi for 600 dpi printers. Some applications, like Aldus Freehand, allow adjustment of 
the Ipi setting. Here are some guidelines for use with the LaserWriter driver: 
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■ Most LaserWriters with 300 dpi cannot handle more than 60 Ipi. Specifying fewer 
lines per inch increases the spacing between the lines of dots and generally de- 
grades image quality. However, this can be useful for special effects where a lesser 
quality is desired. 

■ For higher-resolution printers, the Ipi setting should be guided by the paper that 
will ultimately be used. That is, if your printed image will be reproduced in a maga- 
zine or newsletter, make your settings based on the paper stock to be used for the 
magazine or newsletter. 

1'he glossier the final paper stock, the higher the Ipi setting that should be used. A 
high setting for an image to be used on coarse stock like newsprint, however, may 
produce too fine an image for good reproduction. 

Printer Print Description Files 

Printer Print Description files (PPDs) contain codes for specific printers and are used by 
such programs as Aldus Freehand and PageMaker. The comments here focus on Aldus 
Freehand. 

Notice the Print button in the modified LaserWriter Print dialog box in figure 35.17. 

It calls up another dialog box in which PPD files can be selected, as illustrated in 
figure 35.18. 




Fig. 55.18 

rhe Aldus Freehand Print Options dialog box with the PPD for a Varityper V r 600 VV specified. 

Fhese files tell the printer how to handle print jobs by using the specifications you pro- 
vide in the Document Setup, Page Setup, and Print dialog boxes. 

Using a PPD file that differs from your printer can produce unexpected results. However, 
you can substitute files for similar printers. For example, PPD files for the Varityper 
VT600W can be used for other printers that support 600 dots per inch and Tabloid paper 
sizes. 
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With a wide variety of printers on the market, it's impossible for applications to supply 
PPDs for them all. If a PI^D for your printer isn't part of an application's package, contact 
the printer's manufacturer. It's best to use specific PIH)s where possible. 

Color Separations 

Some applications, such as QuarkXPress and Aldus Freehand, modify the Print dialog 
box to allow the printing of black-and-white color separations. These separations are 
designed to be further processed by print shops for presses using a number of color print- 
ing schemes, the most common of which are the CYMK and Pantone models. Color is 
discussed in more detail later in this chapter. 

A color image can be printed in full as a black-and-white composite or in color if the 
printer supports it. Separations produce a page with the colors separated into single black 
and white images. 

Depending on the color models an application supports and you specify, there may be 
one or more separations. If you print only one of several separations, you get an image 
showing only the portions of an image that use a specific color. Fhe separations must be 
combined for a complete image. 

Printer Languages 

Most printers used with the Macintosh fall into three categories based on language: na- 
tive language, QuickDraw, and PostScript. Native-language printers tend to be those 
developed for computers other than the Macintosh. Fhis section focuses on QuickDraw 
and PostScript j^rinters, which are more commonly used with Macintosh conij^uters. 

QuickDraw: Slower Printing 

QuickDraw is the language the Macintosh uses to draw screen images. Printers that use 
this language simply accept fully processed images from the Macintosh. Examples of 
such printers are the ImageWriter, ImageWriter LQ, and the Personal LaserWriter SC. 
Until recently, such printers cost far less than PostScript printers. 

There are two major disadvantages to using QuickDraw printers: 

■ The Macintosh must do all the processing of an image to be printed. This can tie 
up a Macintosh during the processing. Large files and files with graphics tend to 
take longer than a one-page document containing only text. 

Special problems may appear with applications like Adobe Illustrator that bypass 
QuickDraw and use the PostScript language to draw on-screen. In this case, the 
translation back to QuickDraw for printing may be less than perfect and what you 
see on-screen may differ from the printed output. 

■ Print quality may be noticeably less than on a PostScript printer, depending on the 
document. However, text can be improved by using a utility such as Adobe 
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System's A I M program and the TrueType fonts provided with recent Macintosh 
System disks. A simple rule of thumb is that if an image can be improved on- 
screen, it will be improved on the printed copy. 



PostScript: Faster Printing and Smoother Images 

PostScript is a computer language developed for printers by Adobe Systems and used on 
most LaserWriters and high-end typesetters. Essentially, it translates the on-screen 
QuickDraw image into the PostScript language using the Laser Prep file installed in the 
System Folder. Fhat language is then sent to a networked PostScript printer, where the 
image is processed and then printed. 

The advantages are as follows: 

■ The Macintosh is not tied up during processing of the file, because that work is 
handled by the printer. Assembling an image in PostScript also tends to be faster 
than QuickDraw. 

■ PostScript draws "cleaner" images because it adapts to different printer resolutions. 
It will print just as well on a 300 dpi LaserWriter as on a 2,000 dpi typesetter. By 
contrast, QuickDraw is limited in part by the screen resolution of the Macintosh. 

Thus, a PICT circle drawn on a Macintosh Plus with 72 dpi screen resolution will print 
cleanly on any PostScript machine, but will be slightly jagged on any printer with more 
than 72 dpi resolution. 

Understanding the Codes. As noted earlier in this chapter, documents can be con- 
verted to PostScript files in the LaserWriter Print dialog box. The resulting file can be 
opened in any w'ord processor. Here is a portion of the code for a circle drawn w^ith a 
graphics program: 

op 

0 0 xl 

1 1 pen 
0 0 gm 

(nc 0 0 730 552 6 rc)kp 
64 gr 

251 188 396 333 1 ov 
0 0 pen 

0 0 lin 

1 1 Iw 

1 1 pen 
0 gr 

251.5 188.5 395.5 332.5 0 OV 
64 gr 

287 224 360 297 1 ov 
0 0 pen 

0 0 lin 

1 1 Iw 

1 1 pen 
0 gr 

287.5 224.5 359.5 296.5 0 ov 
F T cp 
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While part of the coding may be comprehensible, most users who wish to learn the lan- 
guage will benefit from a book devoted to this subject. Adobe Systems has written two 
guides, the PostScript Lun^ua^v Reference Manual and the PostScript Langua^^e Tutorial and 
Cookbook. 

Clone PostScript: Some Problems 

While PostScript was developed and is maintained by .Adobe Systems, the language itself 
has been placed in the public domain. That means that not all PostScript printers use 
Adobe PostScript. I here are a number of printers available with cloned PostScript, and 
while they w'ork well for most uses, they sometimes create printing problems: 

■ At one time, only Adobe PostScript could print fonts from Adobe Systems correctly, 
particularly in small sizes. While this problem has largely been eliminated in recent 
years, there may still be some sites using older technology where this may be a 
problem. The solution is to upgrade the equipment. 

■ Because clones are a derivative of Adobe's PostScript, problems in the cloning 
sometimes appear as applications like Aldus FreeHand are updated to take advan- 
tage of previously unused capabilities in PostScript, and as Adobe Post.Script itself is 
updated. The solution is either to limit purchases to .Adobe PostScript printers, or 
ask the clone supplier to provide updates. 



Spoolers: How to Reduce Printing Time 

Fo print a file on the Macintosh, an application must create a temporary file on disk and 
feed that file to the printer. While this is in process, the Macintosh can be tied up. 1b 
reduce the waiting time when using the I^aserWriter printer driver. Systems since version 
5.0 have come with PrintMonitor, a print spooler that is installed in the System Folder. It 
works with Multi Finder. 

When a print job is ordered, the temporary disk file is created in a folder inside the Sys- 
tem Folder. Then the file is fed to the printer in the background as the Macintosh is freed 
to perform other tasks. While PrintMonitor is in use, you can switch to it under 
MultiFinder and monitor the printing process if you wish, as illustrated in figue 35.19. 

While PrintMonitor doesn't work with non-networked printer drivers like the 
ImageWriter, there are number of commercial spoolers available that do w^ork with those 
drivers. 

Common Spooler Problems 

■ "I printed a number of documents, but not all of them came out." PrintMonitor 
works just like other applications, claiming a preset amount of RAM when it starts 
up. Your files may be too large or too many to fit into the amount of RAM Print 
Monitor claims. So you need to increase the amount that PrintMonitor claims at 
startup. 

Close PrintMonitor and select it in the System Folder. Open its Get Info (K+I) vvin- 
dow^ and increase the number in the Application Memory Size (K): box showm in 
figure 35.20. 
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Fig. 35.19 

riie monitoring window In PrintMonitor. 




Locked (~~l 

PriniHonitor 
System Software v6.0.7 
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Modified: Mon, May 8. 1989, 12 00 AM 
Version : 1 .3, Copyright Apple Computer 
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Suggested Memory Sire (K): 72 
Application Memory Sire (K): |72 | 



Fig. 35.20 

The PrintMonitor Get Info window. 

The Suggested Memory Size is 72K, l)ut the number can be enlarged, and doing so 
allows more and bigger documents to be queued for printing. 

■ "1 started a print job 10 minutes ago and nothing has come out." A slight delay is 
normal when using a print spooler, but if the time seems excessive, check your 
application menu to see if the spooler has loaded. If it has not, you may have too 
many applications open and occupying RAM. 

If there isn't enough RAM available, spoolers will not load. Close one of your appli- 
cations (preferably the last one opened) and that may clear enough RAM for the 
spooler to load and begin printing. 

If PrintMonitor has loaded, check its menu to be sure printing hasn't been turned 
off by a previous user. 
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Another possibility is that another network user is tying up the printer with a long 
print job or that user's Macintosh has crashed during printing. The PrintMonitor 
monitoring box should display a message telling you who is using the printer. 

PostScript Errors 

Sometimes a document can't be printed because of a PostScript error. When this hap- 
pens, a message to that effect may appear in PrintMonitor. 

You may find the PostScript Language Reference Manual helpful in interpreting the 
codes shown in the message. However, most are triggered by errors in the Page Setup and 
Print dialog boxes already discussed. 

Make sure your specifications in these boxes are correct. For example, specifying different 
printers in the Chooser and the Page Setup dialog box in QuarkXPress can trigger a 
PostScript error and halt printing. 

Keeping Your Printer Running Right 

Most printers of 600 dpi and below require little maintenance beyond loading paper, 
clearing paper jams, and changing the print cartridge or ribbon once in a while. Non- 
laser printers may also require occasional lubrication and cleaning of the print head as 
outlined in the owner's manual. 

An exception, however, is the Varityper VT600W, one of the first laser printers to sup- 
port 600 dpi and Tabloid paper stock. For optimum performance, a service contract with 
an outside vendor is a good idea. 

Typesetters above 600 dpi are often limited to professional print shops not only because 
of their cost, but because they require constant maintenance. 

Beyond these issues, a few problems occasionally appear: 

■ "My printer's name no longer appears in the Chooser." There are three likely 
causes: 

A break in the network, perhaps a loose cable, that is interrupting printer as well as 
file-sharing traffic. Contact your network administrator for help. 

A change in the printer's settings, so that it no longer recognizes the network pro- 
tocol you are using. For example, if the printer was used temporarily on an IBM 
network, it may not have been reset to AppleTalk. 

The printer may have crashed and is not accepting network signals. Initializing the 
printer, usually by turning it off and then on again, should clear this problem. 

■ Printed output is not acceptable. Check to .see if the cartridge or the ribbon needs 
to be replaced. If the cartridge is OK on a laser printer that has received high use 
over a long period, open it up and check the rollers; they could be disintegrating. 
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Problems with Color 

Color printing on the Macintosh can be achieved in a variety of ways, from a color rib- 
bon on the ImageWriler II to a color LaserWriter. 

Because it's not economical to print multiple copies of a single document on printers of 
600 dpi and below, most such printers are used either for original documents or to pro- 
duce color proofs for commercial printing. 

It's in the latter category that most color problems occur, and resolving them requires an 
understanding of the differing color systems used on computers and for printing. 

An Overview of Color 

A computer uses colors created by light, called additive colors. These center on red, 
green, and blue (hence the term RGB monitors). Combining all three colors produces 
white, and other colors are a combination of the three base colors. For example, combin- 
ing red and green produces yellow; combining green and blue produces cyan; and com- 
bining red and blue produces magenta. 

Fhe human eye, however, perceives print colors only as light is focused on them. Such 
colors are subtractive, and the major components are yellow, magenta, and cyan. Com- 
bining all three colors produces black. Combining yellow and magenta produces red; 
combining magenta and cyan produces blue; and combining cyan and yellow produces 
green. 

Varying the combination of the base colors in both additive and subtractive models 
produces a nearly complete spectrum of colors. 



Matching Screen and Print Colors 

While a number of solutions have been advanced to bridge the gap between screen and 
print colors, none are totally satisfactory. A decision to use one of these systems should 
be based on how exacting your color requirements are. While some solutions are better 
than others and all are better than nothing, some users may find indexing the best route 
to successful color printing. 



Here are two methods of indexing: 

■ Create a series of small boxes using the color combinations you want and label 
them, as shown in figure 3vS.21. ( The illustration is in black and white, but the 
boxes should contain the color combinations as labeled.) Print the document con- 
taining your colors as a color separation using the separation method you prefer. 

Have the separations processed and printed on the press available to you. If you use 
more than one press, run the separations on each press and label them by presses, 
so that you can see any variations. 

Use the printed result as a guide to colorizing documents. This will not allow you 
to use either your Macintosh screen or a color LaserWriter to proof documents, but 
you will be assured the final results will match your specifications. 
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Press 1 



10% red 



20% red 



30% red 



40% red 



10% red, 
20% yellow 



10% red. 
30% yellow 



10% red, 
20% green 



10% red. 
20% blue 



Fig. 35.21 

Color boxes for indexing. 

■ Use a system of preset color inks, like Pantone, that are provided with some appli- 
cations. 

Such inks are manufactured to match printed color charts that can be used as 
guides. The applications often also provide matching screen colors, and some color 
printers also use the same systems, so proofing is possible. 

However, even in this situation it may be wise to create color boxes as described 
and print them to allow for any press variations. 



Summary 

This chapter provides a good understanding of the printing process on the Macintosh 
and some solutions to common problems. IPs a good base for solving problems that may 
arise with your specific equipment. 

It's impossible for a single chapter to cover all the possible combinations of Macintoshes, 
printers and their connectors. For that reason, the chapter has focused on general prob- 
lems shared by different types of machines. So it's possible you may run into a problem 
specific to a particular piece of equipment, such as an improperly wired printer cable. In 
that case, try some common-sense solutions, such as trying another cable. Beyond this, 
you may need to contact the manufacturer for help. 

Chapter 9 covers some of the printers available with the Macintosh and may be helpful 
in identifying specific features. Chapter 5 looks at connecting peripherals and may be 
helpful in establishing links between your Macintosh and printer. 
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A final word of advice: When printing problems appear, try to avoid becoming frus- 
trated. That can make it more difficult to find solutions. Most problems are fairly simple 
and easily resolved using the information in this chapter. And the most important piece 
of information is at the start of the chapter: Avoid problems by making sure your equip- 
ment and software are working properly. 
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Chapter 36 

Hard Disk Problems 

by Shelly Brisbin 



Hard disk drives are the primary storage medium for today's computers. Problems with 
disk drives can result in damaged files and directories. Problems are a result of hardware 
or media failure, or of sections of the disk that become unrecognizable to the computer 
and operating system. Many disk-related problems can be solved with simple procedures, 
requiring no diagnostic software. Other troubleshooting requires more analysis. In ex- 
treme cases, physical reconstruction of the disk may be needed. In all cases, the first rule 
of working with troublesome hard disks is back up regularly. 

Problems with hard disks usually manifest themselves as trouble opening or using files, 
difficulty booting the computer with the hard disk, or intermittent problems with copy- 
ing files. Sometimes, it's obvious that the disk is the problem. In other cases, you need to 
do a little work to find out what's wrong. 

If your problem is booting the computer with a given hard disk or getting the disk to 
appear on the Desktop, the first thing to do is check your computer's connection to the 
disk. Turn off the computer and its peripherals and recheck the connections. If the prob- 
lem persists, your next line of defense is the SCSI bus. For a full discussion of SCSI hard 
disk problems and solutions, see chapter 38, "SCSI Problems." 

If you determine that the computer won't boot, or won't mount a disk despite perfect 
connections and adherence to the rules of SCSI, look to the hard disk. If your problem 
relates to working with files, chances are even better that the disk is the problem. 

Damaged Directories 

The lists of files and folders on your hard disk are called directories. Directories contain 
the name and attributes of each file, and where it is stored on the hard disk. Think of a 
directory as a road map to your hard disk. If the road map becomes damaged or is miss- 
ing a vital piece, you will have difficulty locating and using files on the disk. 

The Macintosh Desktop file (under System 6) and the Desktop DB and DF files (under 
System 7) are found on every hard disk, floppy disk, or removable media disk. The Desk- 
top contains the disk's director}^ The Desktop file is invisible. You can't double-click it. 
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copy it, or delete it. It can become damaged if the hard disk's media becomes corrupted, 
or if contradictory information from two or more files is present. Fortunately, it's usually 
easy to fix a battered Desktop file. 

Sometimes, your Mac will tell you that a Desktop file is damaged and needs to be rebuilt. 
Rebuilding the desktop removes old information and icons. If you get a Desktop is 
damaged message, you should usually allow the Mac to take care of the problem by click- 
ing OK. If you haven't backed up the Mac recently, use a disk recovery program to get 
important data off of the damaged disk. 

You may also decide to fix the Desktop if you notice that the Mac is running more 
slowly than usual. As you add and delete files from your disks, their Desktop files enlarge 
to keep track of filenames, application attributes, and icons. Deleting a file doesn't get rid 
of its entry in the Desktop directory. 

To rebuild a damaged Desktop, do the following: 

1 . Shut down your Macintosh and all attached hard disks. 

2 . Restart the Macintosh. 

3 . If the hard drive you want to repair is the startup disk (the disk with the System 
Folder on it), hold down the Option and keys until the Welcome to Macintosh 
screen gives way to the Desktop. 

4 . When the Macintosh finishes its startup routine, you see a dialog box asking if you 
want to rebuild the Desktop. Click OK. 

5 . The Desktop file is rebuilt. This takes a few minutes. When the process is complete, 
your files and folders should be available to you. 



Caution 



Rebuilding the Desktop file removes the comments stored in the Get Info box for each file on your 
disk. It's not generally a good idea to store crucial information in the Comments box. 



Damaged Partition Map 

Every disk has at least one partition. 'Die partition map allocates space on the disk to the 
visible partition and to the hidden areas the disk uses to store parameter information. If 
the partition map becomes damaged, you may be unable to mount the disk normally. 
Fhe best way to handle a damaged partition map is to use diagnostic software to check 
and repair the disk. If problems persist, reformat (completely erase and reconstruct) the 
disk. This re-creates the partition map for you. 
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It may not be obvious that your problem is a damaged partition map. If you experience 
problems with accessing files, or get unexplained disk errors, you may have one of sev- 
eral disk-related problems. Most damaged partition maps are discovered with diagnostic 
software, such as Norton Utilities or Mac Tools. 



Optimization Software 

By now you are aware that the hard drives connected to your Vfacintosh do quite a bit of 
work during the course of a normal computing session. Information is almost constantly 
being written, changed, or deleted from the drive. 

One side effect of the constant shuffling of data is called disk fms^ttwntation. It occurs 
because of the way computers keep track of used and free space on a disk. When data is 
first written to a disk, files are placed next to each other in contiguous blocks of space. 
After files are deleted or modified, holes of free space open up where there used to be 
data. This creates the potential for new files written to the disk to be broken up into two 
or more fragments. Since files are always being added, deleted, and modified, this frag- 
mentation of files becomes an ongoing occurrence. Eventually, more and more of the 
files on your hard drive are broken up into fragments, and fewer files exist as contiguous 
blocks. See figure 36.1 for a representation of a typical disk with numerous fragmented 
files. 
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Fig. 36.1 

Contiguous files are represented by light areas, fragmented files by dark areas. Free space is white. 

When the hard drive needs to read a file from disk, the read/write head must be posi- 
tioned directly above the blocks on the disk that contain data belonging to that file. If 
the file is broken up into several pieces scattered around the disk, it could take several 
passes for the drive head to read the entire file. Your Macintosh suffers a performance hit 
in an area where speed is already a growing concern for most users. 

Dcfm^^nicfUing the hard drive, or putting all the pieces back together to form contiguous 
files, is one way to combat the effects of file fragmentation. Software packages that per- 
form this function are available. Most defragmenting utilities, however, still leave the 
free space of a hard disk fragmented. 
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Note 



One optimization technique that requires no additional software is to occasionally rebuild your 
disk's Desktop file. Turn on or restart your Mac and hold down the K and Option keys throughout 
the entire startup sequence. As the Finder loads, you will be asked if you want to rebuild the Desk- 
top file. WARNING: Any comments stored in your files' Get Info box will be lost. 



Sometimes, simply defragmenting a drive is not enough. Piles that are commonly 
accessed may exist at opposite sides of the disk, separated by files that never change 
(such as fonts, applications, and system files). This requires the read/vvrite head to travel 
extra distances before the Macintosh can retrieve the data. The reordering of files so that 
groups of data are stored in the same location is called oiHimizing, 

Disk Express II 

This powerful control panel goes a few steps above and beyond the call of defragmenting 
and optimizing your hard drive. While you work on your Mac, Disk Express 11 monitors 
all the files you access, and, depending on their usage, assigns them to one of three cat- 
egories: active, sporadic, and dormant. 

When you perform an optimization using Disk Express 11, the software intelligently 
defragments files and positions them on the hard drive according to their category. By 
default, active files are placed at the front of the disk, next to the directories. Then the 
free space is positioned next to these frequently used files to reduce any further fragmen- 
tation between optimizations. Next, files that are used only sporadically and those that 
are considered dormant are placed at the end of the hard driv^e. See figure .36.2 for an 
illustration of Disk Express's default optimization. 




Fig. 36.2 

Disk Express monitors files and places them on the disk according to their frequency of use. 
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Disk Express has several features that make it the optimizer of choice for anyone wiio 
desires the most efficient hard drives. 

■ Optimizations can be performed unattended and in the background at scheduled 
days/times. 

■ An optimization index can be set from 1 to 100 to specify the "tightness" of the 
optimization. 

■ Disk Express can be set to monitor only specific volumes, or any volume that is 
mounted on the Macintosh (including removable media). 

■ Optimization can be set to Packed (all files), Split (all files), or Quick (active files 
only) mode depending on the level of control and file placement desired. 

■ Disk Express has the option of performing a full disk verification before optimizing 
files. The program also recognizes when you attempt to regain use of your 
Macintosh and stops moving files until the system becomes idle again. 

■ To prevent data loss due to unexpected power failure or other sudden interruption, 
Disk Express uses a fail-proof method of moving files. 

For more information, contact: 

AlSoft, Inc. 

(713)343-4090 

Everything Else 

All other optimization utilities pale in comparison to the feature set and sophistication 
of Disk Express II. But they still provide the useful service of defragmenting and optimiz- 
ing your hard drive according to file types. Most of these other programs move files on 
the hard drive into the following configuration: directory, system, extension, font, appli- 
cation, document, and free space. 



Note 



Some driver level compression programs recommend not performing disk optimization when they 
are used. 



File Recovery 

Whether you lost a file because of a hard disk crash or accidentally deleted it from your 
hard drive, it is sometimes possible to retrieve the lost information. Your ability to get a 
file back depends on how quickly you take action. 
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When a disk crash causes a file to disappear or to become damaged, the file is actually 
still on the disk until another file overwrites it or until the disk is formatted. Many 
crashes simply remove a file from the directory, meaning that if you can let the directory 
know that the file actually exists, you can once again use it. 

Several software packages allow you to look at the contents of your hard disk below the 
directory level, rhe software also includes the ability to bring a lost file back to life. 

Norton Utilities and MacTools are actually collections of software utilities. Each includes 
file and disk repair utilities, the ability to recover lost files, and an optimizer/ 
defragmenter to keep your hard disk running its best. The packages differ mostly in style. 

Norton Utilities 

Norton Utilities, from Symantec, is a disk diagnostic and recovery package. Norton in- 
cludes several applications that can help you prevent problems with hard disks, and 
recover from them if disaster strikes. In addition, Norton Utilities includes a disk optimi- 
zation application, a backup utility, and several other programs. 

Norton Utilities is a valuable component of your emergency diagnosis and recovery kit. 

In addition to a full set of tools that you can keep on your hard disk for regular mainte- 
nance and troubleshooting, the package includes a bootable floppy for emergencies. If 
your startup hard disk will not mount, use the Norton emergency disk to get information 
about your damaged drive, and possibly recover its files. 

The Norton manual gives lots of troubleshooting tips, which will walk you through a 
v^ariety of problems and solutions. 

The Norton components you need to fix your hard disk are: 

FileSaver 
Disk Doctor 
UnErase 

Volume Recover 
Speed Disk 

UnErase, Disk Doctor, Volume Recover, and Speed Disk appear in the program's main 
window (see fig. 36.3). You'll see this window when you double-click the Norton Utilities 
application. 

For more information, contact: 

Symantec Corp. 

10201 Torre Ave. 

Cupertino, Ca 95014. 

(800)441-7234 
Price: $149 
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Fig. 36.3 

Norton Utilities' main window. 

Norton FileSaver. When you install Norton Utilities for Macintosh, you have the option 
of applying a little preventive medicine to your hard drive. FileSav^er is a Control Panel 
(Cl.^EV under System 6) that keeps a log of files you create, move, and delete from the 
disk, as well as the insertion and removal of floppies and removable disks. If you have a 
disk crash, FileSaver's record helps Norton's disk recovery utilities find and repair dam- 
aged files. 

FileSaver lets you choose to track file activity on one or more currently mounted vol- 
umes. 

The Expert Level configuration (see fig. 36.4), lets you choose to track a specified number 
of files per volume, and determine whether to maintain finder comments associated with 
files. The more files you choose to track, the more disk space FileSaver needs for its log. 



□ niuSauer 




Fig. 36.4 

FileSaver's E.xpert Level dialog box. 

Norton Disk Doctor. Disk Doctor is one of Norton's core applications (see fig. 36.5). It is 
a diagnostic tool that can find and fix many disk and file problems on both hard disks 
and floppies. You can use Disk Doctor even if there are no known or suspected problems 
with a disk to find bad resource forks, incorrectly dated files, and other problems that 
haven't yet caused trouble. The process is quick and easy. 
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Fig. 36.5 

Norton Disk Doctor, performing a scan of a disk drive. The disk repairman moves from box to box 
as the scan progresses. 

Disk Doctor's scans, whose progress you can track with a graphic display are: 

■ Check Volume Info: Determines whether the disk can be mounted on your Mac's 
desktop. 

■ Analyze Director}^: Looks for directory inconsistencies, unlocks files that can't be 
removed, fixes folders that won't open, and generally cleans up the directory struc- 
ture. 

■ Check Hierarchy: Compares the directory to actual files present on the disk. 

■ Check Allocation: Searches out portions of the disk (blocks) that are improperly 
allocated to more than one file and resolves the conflicts. 

■ Look for Lost Files: Finds and fixes sectors of the disk that the directory thinks arc 
being bussed, but which are really available to hold new information. 

■ Analyze Files: Looks for files with missing icons, resource forks, or invalid dates. 
Identifies and attempts to fix corrupted files. 

If Disk Doctor finds problems with the structure of your disk or files, it offers the option 
of fixing the problem or continuing with the scan. It's usually a good idea to let Disk 
Doctor fix problems it finds. If you are in doubt about a change the software wants to 
make, click No when you are asked about a particular file or group of files. Disk Doctor 
will report on all problems it finds. 

You may want to run Disk Doctor again after you back up your disk drive. 

UnErase. When you use the Fmpty Frash command to get rid of files you no longer 
need, information about the files is removed from your hard disk's director}^ The file is 
still stored on your disk, however, until you overwrite it with a new file, or use software 
to erase the file. Since files remain on the disk for awhile, you can often retrieve those 
you accidentally deleted. That's UnErase's specialty. Your options appear in the UnErase 
window (see fig. 36.6). 
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■ Quick UnErase: Locates all files and file fragments still on the volume youVe se- 
lected to search. If you have installed Norton FileSaver, the search is quicker and is 
based on the log FileSaver has created. 

■ Search for specific file type: This option lets you pick from a list of common file types. 
Each application program you use has its own file type, and using this option lets 
you search for, say, all Microsoft Word files. 

■ Text Search: As a last resort, you can enter a phrase, word, or other bit of text in the 
file you're looking for. The Text Search option finds portions of a file, which you 
must then piece together to recover the entire file. If you can locate all of the 
pieces, Norton performs the repair for you. 
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Fig. 36.6 

Your chances of recovering a file are displayed in the far riglit column of the UnErase window. 

Select the file or files you want to recover, and click UnErase to begin. 

Volume Recover. If you have a badly damaged or accidentally initialized hard disk, 
Volume Recover is your best bet. Where UnErase goes after erased files. Volume Recover's 
forte is reconstructing an entire disk. 

Like UnErase, Volume Recover works much better when FileSaver has been installed 
before a disk crash. When you choose a drive to scan with Volume Recover, the software 
looks for the FileSaver information associated with the drive. 

If you haven't installed FileSaver, you can choose from a Directory Scan or Volume Scan 
for hard disks, or a Floppy Tags search for floppy disks. If directory information is rela- 
tively intact, the Directory Scan option is best. Volume Scan finds and collects file frag- 
ments, from which you may be able to piece your files together. 

Speed Disk. Speed Disk is primarily a tool for preventive maintenance, although you 
may use it at the first sign of disk trouble or if you feel that your hard disk should be 
performing faster. 
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Speed Disk optimizes and defragments hard disks and floppies. When you choose Speed 
Disk from the main Norton menu, you see a ''map" of your hard disk (see fig. 36.7). 3'he 
map shows where data is stored on the disk and how much of it is fragmented, or spread 
across various parts of the disk. When data is fragmented, the hard disk's heads must 
scan longer to find the data they need. When you copy files onto your hard disk, the 
information occupies whatever space is available, whether it's contiguous or not. If the 
file is split over different parts of the disk, the disk is fragmented. Using Speed Disk, you 
defragment and optimize the disk by moving data into contiguous blocks. 




Fig. 36.7 

Speed Disk's Easy Level window shows a disk in need of optimization. 

MacTools 

Like Norton Utilities, MacTools, from Central Point Software, is a modular package com- 
posed of several disk repair and maintenance utilities. MacTools also includes virus pro- 
tection and backup software. 

MacTools comes on four disks, and includes its own installer program. With this applica- 
tion, you can decide which applications and utilities to install, where they should be 
placed, and whether the installer should build bootable emergency and optimization 
disks (see fig. 36.8). 

MacTools' disk fixing and maintenance functions are found in several applications: 
DiskPix 

Undelete/TrashBack 



FileFix 

Optimizer 
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Fig. 36.8 

The MacTools installer walks you through the process of getting the program's various applications 
onto a hard disk and building emergency disks. You can also update or remove old MacTools 
versions with the installer. 

For more information, contact: 

Central Point Software 

15220 N.VV. Greenbriar Pkway, Suite 200 

Beaverton, OR 97006 

(800) 445-4208 

Price: $149.95 

DiskFix. The DiskFix application has several functions. You can use it to look for and 
repair a variety of problems with hard disks, floppies, and removable media. Central 
Point divides the problems you can fix by their impact on your system. 

■ Startup. Difficulty booting the computer with the affected disk. 

■ Disk moimtiug. The disk in question doesn't appear on the desktop, or a message 
tells you that the disk is damaged. 

■ File or folders. Files or folders disappear or won't open. 

■ Viruses 

■ Bad blocks. Some areas of the disk are damaged, making files stored there unread- 
able. 

■ Cross-linked files. A single sector on a disk is allocated to more than one file. 

■ Damaged desktop. A disk's master directory (Desktop file) is damaged, so that file 
hierarchy, icons, dates, and Finder comments are corrupted. 
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With DiskFix open and all available disks visible in the window, you can run a complete 
check of a disk's media, file structure, boot blocks, and other parameters, as displayed in 
figure 36.9. You can choose which parameters to work with in the Options dialog box. 




Fig. 36.9 

The Options dialog box lets you pick and choose among DiskFix’s various checks. 

If DiskFix finds a problem, it prompts you with a dialog box, giving you the opportunity 
to have DiskFix repair the problem and continue its check. You may choose not to fix a 
problem if you haven't backed up a disk or are otherwise uncertain of the repair's im- 
pact. DiskFix dialogs usually offer an explanation of the pros and cons of making repairs. 

You can also choose to have DiskFix make a report of the check you've made, and the 
repairs completed or deferred. 

When you've set all these options, you can save the configuration as a Setup file. 

DiskFix checks can help you overcome problems with hard disks, and can also serve as a 
preventive measure. Running checks regularly can fix minor problems before they grow. 
Using DiskFix's AutoCheck and Scheduler features, you can have DiskFix automatically 
perform checks and repairs unattended. To use this feature, you must be running System 
7, or System 6 with MultiFinder. 

If you didn't build emergency disks when you installed MacTools, DiskFix lets you build 
them. You might want to create more than one. 

Undelete. Undelete can correct your mistakes. If you have accidentally thrown away a 
file or folder full of files. Undelete can search your hard disk for them and help you get 
them back. As discussed earlier, files thrown in the trash are not really deleted until they 
are overwritten, or until you erase free space or reformat the disk. 

Undelete is MacTools' first line of file recovery. With it, you can scan a disk for files of a 
certain type or for files that contain a specified text string. You can then restore the files. 

If you activated the TrashBack extension when you first installed MacTools, you can use 
this utility to recover files that have accidentally been thrown away. 
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Undelete may have trouble reconstructing deleted files if they have been partially erased, 
rhe Undelete File list tells you whether the chances for recovery are perfect, excellent, 
good, fair, poor, or destroyed. 

FiieFIx. Where DiskFix focuses on getting hard disks, floppies, and removable media back 
in working order, FileFix concentrates on the integrity of individual files. With it, you 
can scan a whole volume, a folder, or a file to determine whether one of several common 
file problems have occurred, including the following: 

■ Invalid dates 

■ Bad blocks 

■ Damaged resource forks 

■ Incorrectly set bundle bits 

FileFix also has the unique ability to recover and extract data from damaged Microsoft 
Word and Microsoft Excel files. 

Fhe main FileFix window, like the DiskFix window, displays each mounted disk and an 
icon bar of commands (see fig. 36.10). Choosing Options lets you pick the problems you 
want to look for and repair. 




Fig. 36.10 

FileFix's Options dialog box lets you pick scanning and repair choices. 

FileFix lets you scan a whole volume, or just a file or folder. You can then choose to re- 
pair problems it finds, and how to report those problems. 

If you choose the Repair Automatically option, FileFix's report lets you know what files 
were fixed. 
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Note 



FlleFix has special talents when repairing Microsoft Word and Microsoft Excel files. If you are un- 
able to open a particular Word or Excel file in the normal way, select it in the FlleFix window. If the 
file was created by Microsoft Word, select the Scan For Text Only option in the Options dialog 
box, and then scan the file. FlleFix extracts the text from the file, and prompts you to create a new 
file that is readable with any word processing program, including Microsoft Word. You lose your 
Word formatting, but the file will otherwise be intact. 

FileFix offers two options for damaged Excel files. First, you can choose to automatically repair 
corrupt files. Using the Expert button in the Options dialog box gives you more options. If you are 
having trouble with Excel files that were once linked to other files, use the Strip External References 
option. The file will then open on its own. 

Optimizer. Fhink of MacTools' Optimizer as a tune-up for your hard disk. Over time, 
files on the disk become fragmented. As they are saved, moved, and deleted, they be- 
come scattered across the disk, requiring the disk head to spend more time looking for 
the files you need. Optimizer puts file fragments back together, and moves all files on the 
disk into the same area of the disk. 

Of course, any application that moves your files around should be used with caution. 
Whether you use Optimizer on a regular basis or when the disk's speed is noticeably 
slow, it's very important to back up your disk before optimizing. 

Don't optimize a disk if you plan to retrieve deleted files. Moving data around during the 
optimization process may overwrite all or part of the file you want to undelete. 

Optimizer can perform a quick optimization or a full one. Because you can't perform full 
optimization of a startup disk, or on any other disk with open files, the quick optimize 
option lets you remove most fragmentation from the media. Use full optimize on non- 
startup disks with no open files or applications. 



Tip 



To optimize startup disks and the hard disk where you store Optimizer fully, build an Optimizer 
startup disk when you open MacTools, or within DIskFix. Boot your Mac from the Optimizer floppy 
and perform a full optimization on all your hard disks. 

Like Diskl’ix and FileFix, Optimizer presents a window with all available disks and several 
choices for you to make. You will do most of the configuration for your optimization in 
the Options dialog (see fig. 36.11). 
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Fig. 36.11 

Optimizer's options let you decide where files should be located, and which ones should be given 
priority. 



Signs of Impending Failure 

Some hard disk problems appear all at once: you can't boot the drive, or files can't be 
opened or copied. Other problems take longer to surface, but taking note of them can 
help you head off disaster before it strikes. 

Expected Life Span 

A hard disk is composed of electronics, mechanical parts, and platters where your data 
resides. 'Fhe mechanical parts and the platters will eventually wear out. Hard disks usu- 
ally come with at least a one year warranty. Some warranties are as long as five years. 

While it is impossible to predict how long a hard disk will last, you'll probably find that 
you want a larger or faster drive to replace your old one long before the data stops stick- 
ing to the disk. 

Warning Signs 

Some warning signs of hard disk trouble are: 

■ Disk crashes intermittently. 

■ Files will not open normally. 

■ You are unable to copy files to or from a hard disk. 

■ You arc unable to install software due to disk errors. 

■ The hard disk makes odd sounds while accessing data. 

Solutions 

If you experience any of these disk maladies, it's a good idea to take a few' general precau- 
tions. 
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■ Make sure your disk is completely backed up. 

■ Check your SCSI connections and termination (see chapter 38, "SCSI Problems"). 

■ Use Norton Disk Doctor or MacTools DiskFix to make a quick check of your disk. 

■ Delete or repair problem files. 

■ Optimize and defragment your disk. 

Using the Latest Versions of Drivers 

Hard disks work with your Macintosh because they contain driver software that 
communicates between disk and computer. Drivers are often updated as technology 
improves, and as new Mac models are released. If you have trouble with your hard disk 
(and even if you don't), it's a good idea to make sure that you have the latest version of 
your hard disk's driver software. 

Some third-party drivers are available to speed up your drive, or help it work better with 
new versions of the Mac operating system. System 7, for example, introduced some com 
patibility problems for older hard drives. You may be able to get a new driver from your 
disk manufacturer, or you can use a product like Casa Blanca Works' Drive? or FWB's 
Hard Disk Toolkit, both of which update drivers. 

Hard Disk Utilities 

Several vendors sell utility packages that can help you manage your hard disks. Their 
main functions are: 

■ Fonmtting/initializiitioii: erasing everything from the disk 

■ Partitioning: dividing a hard disk into sections, which appear on your desktop as 
totally separate disks 

■ Updating disk drivers: updating the software on each disk, so that it works at top 
efficiency with your Mac and the latest version of the operating system 

Like the disk diagnostic tools we've discussed, hard disk utilities come in bunches. 

Drive7 

Casa Blanca Works' Drive? can format your disk, partition it, and update its driver. 
Drive? also includes control panel (CDEV under System 6) for managing removable 
disks, such as SyQuests, Bernoulli cartridges, and optical disks. 

Driver Update: System ? caused some problems for those with older hard disks. In 
some cases, it's necessary to update the disk's driver in order to use it with System ?. In 
others, the problems show up when you try to use 23-bit addressing or virtual memory. 
In any case, Drive?'s new SCSI driver can ensure your disk's compatibility with System ? 
Just boot your Mac from the Drive? floppy, or update your non-startup disks while run- 
ning your normal startup hard drive. To update the startup drive, you'll need to boot 
from the floppy. 
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Formatting: All versions of the Macintosh Finder include an erase disk command, 
which works on floppies, hard disks, and removable media. That command, however, 
isn't as thorough as it should be. If you want to erase all vestiges of the previous contents 
of your disk, or would like the job done faster, Drive7's formatter is one solution. For- 
matting also installs the Drive? driver. 

If you hold down the Shift key while clicking Format in the main Drive? window, the 
button changes to Initialize. Initializing a hard disk does not completely erase it, but it 
does discard directory information. It's also a lot quicker than formatting. 

Partitioning: Most Macintosh users have one partition on their hard disk. A partition 
is an area of the disk where your files are stored, which appears as one icon on the Desk- 
top. Some users choose to create multiple partitions as a way of splitting a drive up 
among people or tasks. You can also partition a drive in order to run different versions of 
the Macintosh System, or Apple's A/UX UNIX operating system (see fig. 36.12). 




Fig. 36.12 

Drive7's partition window lets you select from several standard partition styles. You can customize 
partitions, which Drive? then learns and makes available the next time you want to partition disks. 
You can use the grow box to change the size or partitions. 

Drive7rem: Drive?rem, a control panel (CDEV under System 6), is designed to replace 
control panels for different types of removable drives like SyQuests, Iomega, and Ber- 
noulli drives. When you open it, Drive?rem presents a picture of your SCSI bus and the 
devices attached to it. You can also use Drive?rem to alter partition attributes on both 
removable and hard disks. 

For more information, contact: 

Casa Blanca Works 

148 Bon Air Center 

Greenbrae, CA 94904 

(415)461-222? 

Price: $?9.95 
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Hard Disk Toolkit 

FWB's Hard Disk Toolkit includes a wide array of utilities and one of the most compre- 
hensive user manuals around. Its stock in trade is digging deeply into the inner workings 
of a hard disk to find problems, or allowing you to customize the disk's operation. 

FWB sells two versions of Hard Disk Toolkit: the complete version, and Hard Disk Toolkit 
Personal Edition. The Personal version does not include benchmarking software, World 
Control, or HDT Util. The Personal Edition also lacks the extremely detailed user guide, 
with its multi-chapter explanation of hard disks and SCI basics. 

HDT's main components are the following: 

■ HDT Primer 

■ HDT World Control 

■ HDT Extension 

■ HDT Prober 

HDT Primer: If you want to get a good look at the top level features of Hard Disk 
Toolkit, you'll find them in HDT Primer. With Primer, you can format, partition, and 
update drivers for hard disks and removable media. 

HDT Primer's low-level formatting provides more options than most formatters. You 
have total control of the drive and its attributes. When you format a disk with HDT 
Primer, the software installs an FWB driver, which gives you access to the rest of Toolkit's 
special features. You can install the driver without reformatting your hard drive. 

Primer includes a disk testing suite (see fig. 36.13). You can configure a quick test, which 
runs a batch of scans to determine whether the disk contains bad blocks. You can also set 
up a custom set of tests that verifies the media and tests read, write, and seek integrity. 
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Fig. 36.13 

HDT Primer includes 13 hard disk tests. 

HDT World Control: Opening HDT World Control takes courage. World Control is 
designed to help disk drive experts set and tune a variety of internal parameters. You 
shouldn't attempt to use it unless you are sure of what you are doing and have fully 



Hard Disk Utilities 



787 



backed up your hard disk. World Control lets you view and edit a disk's page parameters, 
the parameters that control the inner workings of disk hardware. 

You can use HDT World Control to alter a hard disk's microcode. You do this by modify- 
ing the parameters set by the drive's manufacturer. The goal is improved performance. 
You can manipulate more than 150 SCSI-1 and SCSI-2 parameters. 

With World Control's caching parameters, you can alter or optimize the hardware caches 
within your hard drive. 

World Control lets you dig deeply into the disk, even locating defects that were present 
when your drive left the factory. You can scan for new defects, called grown defects, as 
well. 

HDT BencliTcst; With BenchTest, you can put a disk drive through its paces, compar- 
ing its performance to other drives or to previous scans of a given drive. You can also 
change parameters in World Control based on weaknesses you find when running Bench 
tests (see fig. 36.14). 
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Fig. 36.14 

BenchTest creates an index of test results based on six tests. You can compare your drive's perfor- 
mance with that of selected TWB products, or other drives you test. 

You can create your own benchmark index by choosing among eight testing parameters. 

HDT Exten.sioii: Removable media, such as SyQuest cartridges and optical disks, do not 
mount like hard drives when you start up the Mac, if there is no media loaded into the 
drive. HDT Extension is an extension you install into the System Folder. Once installed, 
HD F Extension mounts drivers when you insert a removable disk into the drive. The 
extension also compensates for slower (usually older) hard drives, which may not mount 
properly. 

HDT Prober: Prober is a control panel that helps you keep tabs on the SCSI bus (see fig. 
36.15). With it, you can view all devices on the SCSI chain, and mount those that didn't 
mount at startup. 
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Fig. 36.15 

HDT Prober gives more information than other SCSI bus control panels, including a drive's block 
size and partition scheme. 

For more information, contact: 

FWB Inc. 

2040 Polk Street 

San Francisco, CA 94109 

(415)474-8056 

Price: Hard Disk Toolkit Personal Edition: S79 
Hard Disk Toolkit: $199 



Summary 

This chapter has described several common problems associated with hard disks, and 
discussed how to diagnose them and how to fix them. We've also looked at several tools 
for tuning, diagnosing, and repairing hard disks at both basic and advanced levels. 

For more information about problems related to hard disks, see Chapter 38, '"SCSI Prob- 
lems." 



Chapter 37 

Floppy Drive Problems 

by Kelley Boylan 



Originally, the floppy disk was the sole storage method available to Mac users and the 
predominant form of storage for users of many other platforms. They ranged in sizes up 
to 8 inches and were, well... floppy. The 5 1 /4-inch floppy disks of old (still popular on 
DOS machines and used with the Apple II) were encased in a flexible sheath and could 
be easily damaged or destroyed, and some platforms used disks in excess of 8 inches in 
diameter. Keeping them flat and safe was a job unto itself, and they were so fragile that 
writing on one with a ballpoint pen could take it out of action. Not so of the newer, 
hard-cased diskettes. 

Because the floppy disk is such a popular and convenient way to store and move data, 
keeping your disks and their drive in good shape means you're keeping your data in 
good shape. The size and shape of the disk and drive haven't changed much over time, 
but the media's changed quite a bit. The hardware that handles it has gone through a 
few variations, too. This chapter will outline many of the problems you could have with 
a floppy disk or its drive, and it will lay out what you can do to fix them, from simply 
being aware of the appropriate storage environment through pulling out your toolkit 
and taking apart the drive. 
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Floppy Disks and Their Maintenance 

Standard 3 1/2-inch floppy disks don't look like they are floppy. The older 5 1/4-inch 
floppies from the Apple II were actually flexible and subject to damage because of it. 

Sony designed and Apple installed a drive for the current standard floppy we all know so 
well, the one with the hard case and the metal shutter that would seem to last forever. 
Unfortunately, floppy disks do fail — and they fail fairly frequently — but at least when 
they die, they still make great, inexpensive coasters. The drives, on the other hand, don't 
even make great doorstops when they fail. Keeping yours tuned and aligned is an impor- 
tant duty. 
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Protecting Disks and Drives 

Errors can occur for a number of reasons, ranging from plain dirt to a dead drive. You 
can correct or prevent most problems yourself. If you're not familiar with how a drive 
works, see Chapter 10, "Removable Media." 

Cleaning the Heads 

The simplest way to keep a drive running is to keep it clean. Apple recommends using 
the 3M floppy cleaning kit whenever the drive begins to misbehave, failing to format or 
read disks properly. Cleaning will keep oxides from building up on the drive's head. Do 
not use it too often — it's mildly abrasive and can prematurely wear out your read/write 
head. This isn't to say it's bad for your Mac, only that you shouldn't overdo it; once 
every few months is enough. Cleaning consists of simply putting a little cleaning fluid 
on a special floppy disk and running it through the drive for a few seconds, allowing the 
abrasive surface of what would be the disk part of the floppy (but is instead a soft, papery 
cloth) to wipe the dirt and debris off the heads. 

Keeping Abrasives Out 

It is all too easy to write on a disk case with a pencil; it is also potentially damaging. The 
graphite in the pencil lead can get into the drive and do serious damage to the heads. 
When you write on a floppy, write with a pen. It's okay to use a ballpoint (which was 
not a good idea on the older, soft-cover 5 1/4-inch disks). 

Keeping Away from Magnets 

Some Macs generate their own disk-killing electrical fields. A compact Mac's power sup- 
ply is on the left side of the case. If you have an external floppy drive, keep it on the 
right side. Leaving the drive or a stack of floppies on the left side of a compact Mac can 
destroy your data. Likewise, the Imagewriter has a magnet in its cover (it tells the printer 
if the cover's open or not); don't leave floppies on top of it. Old telephones also generate 
current via their ringers. Stereo system speakers generate powerful magnetic fields, so 
unless you have computer-specific, well-shielded speakers, keep floppies away from 
them. In general, keep your drive and disks away from anything that can generate sig- 
nificant electrical current. 

Avoiding Physical Damage 

Many of us carry our floppies as if they w^ere immortal. They aren't, and some of the 
damage isn't obvious. A broken shutter or bent case is obvious damage, but a damp disk 
may not be. 

Throwing and Bending Are Bad Ideas. Not all offices are networked well; sometimes it 
is easier to carry a floppy across a room than it is to pipe something through the net. If 
you are carrying a floppy, just carry it. Not long ago, a few of us used w'hat we called The 
Ninja Net. One person in need of data would yell across the room, "Hey, give me a floppy 
with last week's images!" and the owner of those images would load a floppy, stand up, 
and fling the disk like an oriental throwing star. Not surprisingly, w^e destroyed more 
than one floppy, although it was a relatively simple, effective, and fun way to transport 
data. This case may be extreme, but the point is, don't batter your disks. 
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rhe danger isn't to the disk itself so much as to the read/write heads inside the drive. A 
floppy with a bent shutter can jam inside and even shear off the top of the read/write 
liead, which is not easy or cheap to fix. If you have a floppy that contains vital data and 
has a bent shutter, very carefully remove the shutter, move the data to a safer place, and 
then throw the damaged floppy away. 

Drinking Around Your Disks Can Be Dangerous. If you spill water or soft drinks on a 
disk, your data may survive the event, but don't try to find out immediately. Wait a few 
days. F-ven if it's critical data, don't put it in your drive unless you're ready to pay for 
repairs on the drive. Let the floppy dry and then open the shutter and check the media. 
Only after you've verified that there's no moisture anywhere inside can you put the disk 
in. Rotate the disk inside its case to look at the entire floppy before putting it in the 
drive. In a worst-case scenario, if you really have to have the data, you can pop the 
floppy's case open and very carefully — without touching the surface of the disk — remove 
the media and let it dry in the open. Take a second floppy, pop it open, and put the dry 
disk in the new case, and then tape the whole thing shut and try it in the drive. There 
are no guarantees — a blob of sugar from a soft drink can still gum up the works — but 
better that than have a company collapse for lack of proper accounting data. 

Forcing Things Is Not a Good Idea. Removing a floppy from its drive is usually easy. 
Hit ^+Y or drag the disk image to the Trash. If the drive won't let go or doesn't recog- 
nize the disk, here are a few things to try, in this order: 

1. Push a paper clip through the manual eject hole. 

2. Restart your Mac while holding the mouse button down. 

3. Push a paper clip through the manual eject hole while very carefully lifting up the 
disk with a thin object, a letter-opener, for example. (This one's dangerous. Don't 
force anything. If it's stuck, it's stuck, and you'll have to take the drive apart.) 

Never force a disk into a drive. If something's in the way, you can do a lot of damage. It's 
possible that the rack that holds the floppy drive case in place has slipped or been bent. 
Look through the slot to see if there is anything in the way. If it looks like the case of the 
drive itself is in the way— sort of like an elevator between floors, you can see in the open- 
ing, but the roof's coming down or floor's coming up — open the Mac and try to line it 
up again. (A description of opening the case comes a little later in this chapter.) 

Read/Write Errors and Unreadable Disks 

rhe number of reasons a disk can fail is not quite innumerable, but there are a lot of 
them, so check into as many as you can before panicking. After you've checked them all, 
then panic. 

Formatting Properly 

by far the simplest fix for a disk is to have it in the right format. Did the guy down 
the hall give you the disk with the assurance it was already formatted, only you find it 
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unreadable? First, what kind of computer was he or she using? If it was a DOS machine, 
he or she may well have given you a DOS disk, which is an entirely different format. 
Fortunately, Apple supplies a utility called Apple File Exchange (AFE), which enables 
your Mac to read and write to DOS disks, as do many third-party utilities such as Access 
PC and DOS Mounter. I’hey're all extensions, so be sure you have at least one (and not 
more than one) loaded. Even if the person who gave you the disk was using a Mac, he or 
she still might have been reading and writing to a DOS disk. 

Another, slightly more insidious issue is the gradual change in hardware over time. 'Fhe 
128K, 51 2K, Plus, and some SEs and Mac Ils can only read 400K and 800K disks. 'Fhere's 
no way to make a 128K, 512K, or Plus read the now-popular 1.4 MB disks. An older SE 
and a Mac II can be taught to read them, but only by buying a new drive for each, and 
the Mac 11 also requires a new chip on its motherboard. The way to tell if a disk is a 
1.4 MB is to count the holes in the upper edge of the disk. A double-density (DD) disk 
holds no more than 800K, although it may be formatted as a 400K disk. It will have 
only one hole. 

High-density disks hold as much as 1.4 MB and have a second hole on the opposite side. 

Remember that if you have an older drive that doesn't recognize 1.4 MB floppies and 
you put a 1.4 MB floppy in, the Mac will think it's unformatted and ask you if you'd like 
to format it. Formatting a 1.4 MB as an 800K can lead to data loss. A quick fix is to cover 
the second hole with a piece of tape and format away, but it's a hazardous operation that 
should be used only in emergencies. It won't hurt your drive, but your data might not be 
saved to the flopjiy. 



Tip 



If you're thinking about adding a hole to an 800K floppy in order to make it into a 1 .4 MB floppy, 
it's risky. In a pinch it might hold your data for awhile, but the two use different media designed 
for different specifications. It will more than likely fail. Format BOOK floppies as BOOK and 1 .4 MB 
floppies as 1 .4 MB unless you're in real need. 



It is possible to use a 400K disk as an BOOK — if the 400K formats properly the first time 
it's probably okay. Fhe only difference between an BOOK and 400K drive is the number of 
heads; an BOOK has one on top and one on the bottom, whereas the 400K only has one 
on the top. 

A caveat: If the 400K disk has long been used as a 400K, don't try to make it into an 
BOOK. The 400K drives have a pad where the second head would be in an BOOK drive, 
much like a cassette recorder's. It presses the media up into the upper head and wears 
out the media on the bottom. That lower media hasn't been closely checked by the 
manufacturer, either. The unused side only has media to keep the floppy from curling 
up. 
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rhat particular issue is not too hard to track down, but there's another that's even 
sneakier. 128K and 512K Macs can't read HFS disks. Apple changed the way the Mac file 
system works with the introduction of the Plus, so if you're wondering whether your 
machine will read HFS disks, Apple very conveniently put a pixel in every window to tell 
you. It's in the upper left corner at the edge of the double line that separates the 
window's header info from the icons themselves. 

Non-HFS systems are by-and-large pre-SE machines, but check the pixel to be sure. The 
pixel was no longer used after System 7, which requires the HFS filing system, so rest 
assured that your Quadra is an HFS machine. 

Wandering Alignment 

Not all drives behave exactly the same way. A read/write head jumping back and forth 
madly for hours and hours can gradually move out of alignment. It may not be exactly 
centered over the tracks that were written when the disk was formatted. One drive may 
run a little to the inside of the ideal, another to the outside. A disk taken from one ma- 
chine may not work properly on another. If the machine in question seems to format, 
read, and write disks of its own but no other machine's, its head may be out of 
alignment. 

It is also possible the disk itself has changed. If it was formatted in a cold environment 
and you're trying to read it in a hot environment, the variance between machines may 
have been exaggerated just enough by the disk's expansion or contraction to cause an 
error. Find out where it came from, and then either cool it or warm it and try again. 

Failing Media 

Fhe media on floppy disks isn't permanent and does wear out. Sometimes it comes from 
the factory with physically bad blocks, but the standard System 7 Finder formatting pro- 
cess marks them so they can't be used. If you're using System 6 or earlier, the Finder will 
simply tell you the disk is bad, but you may be able to mark the bad blocks with a third- 
party utility such as MacTools or Symantec Utilities and continue using the disk. Do this 
only if you really need it, because errors tend to propagate. If an error develops after the 
disk has been formatted, you may have to use an application to retrieve data from the 
disk. For example, if you insert an often-used disk and the Finder asks if you'd like to 
format it, don't do so — formatting will destroy all the data on the floppy (unlike on a 
hard drive). If you have a problem floppy, see Chapter 36, "Hard Disk Problems," for 
information on data-retrieval tools. 

Reformatting will fail in at least one special case. Apple's DiskCopy utility reformats disks 
in order to make an exact copy of another disk, and every physical block must be func- 
tional for DiskCopy to work. If you're trying to make a copy of a disk and DiskCopy 
returns with an error -84, it's found a bad block. That doesn't mean the disk is all bad — 
formatting it with the Finder will mark that bad block (or blocks) — but if you do a lot of 
DiskCopy work, you might as well label that disk as a -84 and keep it in a separate stack. 

Avoiding Known PowerBook Problems 

The PowerBook 140 disk drive does not seem to be properly shielded from its display's 
back light. Apple will install a new shield at no charge if you ask, but it's probably easier 
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to simply switch off the back light when you encounter a disk that can't be read. If you 
suffer a failure with a 1.4 MB disk, you are probably having other problems. BOOK disks 
seem to be the only ones affected. 

Watching Time 

Disks fail over time. Fhe magnetic media on their surfaces isn't permanently stable, and 
the data stored on them will eventually randomize. If you have data that you need to 
keep for several years, don't store it on a disk. In several years you may find you have 
errors on every one of them, possibly terminal errors. They may last without a problem, 
but don't count on it. For long-term storage, look into magneto-optical (MO) drives or 
even CD-ROM, depending on your budget. They'll remain stable for decades. 

Cleaning a Drive 

This is not meant to be a full repair manual, but if you're handy with a screwdriver, you 
can clean a floppy drive yourself. It's not for the mechanically challenged, but it can be 
done. Always use a static strap. See Chapter 5, "Connecting Peripherals," for more infor- 
mation on personal safety. 

Start by opening the case. Refer to Part 1 for information on the internal design of your 
Mac. Remove the logic board so you won't accidentally damage it. 

Remove the four screws on the outside of the drive's metal case. Carefully slide the drive 
out of the front of the metal case, and give the case a good cleaning. You can blow out a 
lot of dust with a can of compressed air, but be very careful blowing canned air on the 
heads; you can knock them out of alignment. Do not use a standard vacuum cleaner — 
they generate a lot of static electricity that can fry your hardware. 

Again, as you pull the drive out, be sure not to touch the drive heads; it's too easy to 
throw them out of alignment. Head cleaning is best done by your regular cleaning disk, 
and any dust around the assembly can be blown out, or removed with a very light paint 
brush. 

Now that you have the drive, find the drive head, the slider rod, and the worm drive. 
Viewing the drive from the front, the slider is a smooth, usually polished rod that's be- 
low and to the left of the head. The worm drive is to the right. There's also a small pin 
connected to the worm gear that drives the head laterally over the disk. To the rear and 
left of the head is an optical switch. A bar on the left of the lower head passes through it 
and determines where track zero is on the disk. 

Make sure both the optical switch and the bar that marks track zero are clean. Likewise 
for the slider and worm gear. If they're dusty, the head will occasionally fail to reach 
track zero, causing read/write errors. Carefully clean the slider rod and worm with a soft 
cloth and gentle solvent. The grease used in drives often becomes sticky with age; you 
may have to pick out clumps of grease from around the moving parts with a cotton 
swab. 
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After everything's clean, coat the moving parts with a very light layer of Teflon^-’-based 
lubricant. Duralube will do the job. Do not use graphite; it will destroy your read/write 
head. I'o keep the drive clean in the future, you can put on a dust protection sleeve, 
which is available from Apple (part #076-0439). 

Reassemble the pieces and put the drive back into the machine. If you put a floppy in 
the drive and it either fails to slide in easily or won't eject properly, the drive may not be 
lined up with the slot on the Mac case. You may have to adjust the screws and brackets 
that hold the drive. 

While you're inside the Mac's case and floppy drive, you will probably find piles of dust. 
The cooling fans on the Mac Ilex, ci, and Quadra 700 are located in such a way that they 
draw air through the floppy drive. Again, if you have a vacuum cleaner with a reversible 
flow, don't use it in your Mac. They create great quantities of static electricity that can 
fry your hardware. Buy a can or two of compressed air from a computer or photo supply 
store and clean the computer in a well-ventilated area. (It won't do you much good to 
blow all the dust out if it settles right back in.) 

Before putting in a valuable disk, be sure to clean the drive with a floppy cleaning disk, 
just in case some lubricant or dust dropped onto the read/write heads. It's also a good 
idea to put the drive through its paces, reading and writing a noncritical floppy before 
going back to the daily grind. 



Summary 

Keeping a floppy drive in good working order is a matter of keeping it clean and away 
from hazardous circumstances, be they a desktop stereo system or a forgotten cup of 
coffee. By cleaning the drive with a cleaning disk every few months, your drive should 
last years, and if it should fail anyway, you can climb in and fix it. Remember that all 
floppies are not the same — some read formats that others can't handle — but once you 
know' the difference between one format and another, it's a simple matter to keep every- 
thing up and running. 
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SCSI Problems 

by Shelley Brisbin 



This chapter describes problems and solutions associated with SCSI devices attached to 
your Macintosh. Almost all Macintosh hard disks, tapes and CD-ROM drives, and many 
scanners use the SCSI (Small Computer System Interface) port to connect to the Mac. 
Pronounced "scuzzy," the SCSI bus can support up to seven disk drives, CD-ROMs, scan- 
ners, or tape backup systems, connected first to the Mac and then to one another. Every 
Macintosh since the Mac Plus has included an external SCSI port (see fig. 38.1). Every 
Mac since the Mac SE has also included a SCSI connector for internal hard drives. 

In this chapter, you learn about several important concepts for SCSI troubleshooting: 
device mounting, SCSI cables, SCSI IDs, termination, and special problems. 





Fig. 38.1 

Connect SCSI devices to your Mac via the SCSI port on all desktop models since the Mac Plus. 



Identifying a SCSI Problem 

Problems with SCSI devices are usually caused by faulty or improper cabling. Several 
rules govern the connection of these devices to the Mac. If you don't follow these rules, 
hard disks, CD-ROMs, and other devices will not be visible or mounted on your Mac's 
desktop, and will thus be unusable, even if the SCSI devices and the Mac are in good 
working order. 

While it is not always obvious what causes a problem with a SCSI device, tell-tale signs 
that the difficulty might lie with a hard disk or other SCSI device include the following: 
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■ Inability to boot the Mac (a question mark appears on-screen) 

■ Inconsistency when booting (the Mac sometimes boots, or boots more slowly than 
normal) 

■ A SCSI drive sounds as if it is mounting normally, but does not mount on the 
desktop or boot the Mac 

■ A hard disk's icon does not appear on the desktop 

■ Multiple icons for the same SCSI device appear on the desktop 

■ A tape drive or optical drive does not appear when using backup software 

■ SCSI drives that normally work fine fail to mount when used with other devices 

It is possible that SCSI is not the culprit when you experience these problems, but it's a 
good idea to troubleshoot SCSI first. Making certain that your SCSI house is in order can 
save lots of time. 

Mounting SCSI Devices 

In most cases, the icon of a SCSI device connected to your Macintosh will appear on the 
desktop. This indicates that the device is mounted properly and is ready for use. If a disk 
drive does not appear on the desktop, you have the first indication that a problem exists. 
To determine what's wrong, you need to see what the Mac sees. A utility like SCSI Probe 
is your window into the Mac's SCSI connections. 

SCSI Probe 

SCSI Probe is a freeware utility, written by Robert Polick and available from on-line ser- 
vices like America Online, and from user groups. The control panel (System 7) or CDEV 
(System 6) should be installed in your System Folder. When you choose the SCSI Probe 
control panel, a window displays the name, vendor, and SCSI Identification number (ID) 
for each SCSI device currently running and connected to the Mac. 

Sometimes, a SCSI device will not mount at startup. Using SCSI Probe to update the list 
of devices or to mount them can cause a hidden device to become available without the 
necessity of restarting the computer (see fig. 38.2). 



Tip 



SCSI Probe can also show you devices that do not normally display desktop icons. Because scan- 
ners and tape drives don't offer double-clickable access, you won't see icons for them on your 
desktop. Removable media drives, such as optical disks, SyQuest drives, and CD-ROMs, do not 
appear on the desktop unless media is inserted. 
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If updating and mounting with SCSI Probe does not display an entry for one of your 
SCSI devices, it's time to explore other options. 




Fig. 38.2 

Choose Mount in the SCSI l^robe window to make hidden SCSI devices appear. 

Other Mounting Options 

Many hard drives and removable media devices include utility software, which can be 
used, like SCSI Probe, to mount troublesome drives and perform other useful functions. 
Several software vendors also sell hard disk utilities with mounting capability. FWB's 
Hard Disk Toolkit, for example, includes HDT Prober, a control panel which looks and 
acts a lot like SCSI Probe, with the additional capability of displaying which disk driver 
software (like FWB's own driver) is installed with each mounted device. All APS drives 
ship with an application and a control panel for scanning the SCSI bus and mounting 
drives. 

A few control panels (System 7) and CDFVs (System 6) can even force uncooperative 
SCSI devices to mount at startup by putting the system through a mounting procedure 
soon after the Mac is booted. If you have had no trouble mounting SCSI devices, these 
solutions just add time to your startup process. 

Control panels and/or CDFVs load when you boot the Macintosh, along with other 
startup programs. They complete their scan of the SCSI devices attached to the Mac 
before you see the Desktop. You may prevent the control panel/CDEV from scanning 
the bus and mounting drives by removing them from your System Folder, or disabling 
startup functions. 
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SCSI Cables 

Cables used to connect SCSI drives to a Macintosh and to each other can cause trouble if 
they are damaged, if their combined length is too great, or if they are of poor quality to 
begin with. Cables often become unreliable over time because their external shielding 
becomes separated from the connector at the end, exposing the internal wiring to dam- 
age. You can tape up SCSI cables, but it's often a good idea to replace them. 

Cables with no visible damage also cause problems. It's a good idea to keep a spare cable 
or two around in case you have difficulty. 

Using SCSI Cables 

Most SCSI devices come with a short (no more than 3 feet long) cable. One end has a 25- 
pin connector for the Macintosh end, while the other connector is a 50-pin variety. Plug 
this end into the external SCSI device's ports. If you are buying your second external 
SCSI device, you need a cable with 50-pin connectors at both ends. One end goes into 
the second port of your first SCSI device, the other connects to the new one. 



Tip 



When you buy the second device, ask your vendor for the 50-pin connector, rather than the 25- 
pin. Otherwise, you'll need to buy an extra cable for $15-$30. 



Caution 



Never connect or remove SCSI cables (or any other Macintosh cable, for that matter) while the 
computer or SCSI device is turned on. 



Cable Length 

The total length of your SCSI cabling should not exceed 18 feet, regardless of the number 
of devices you have connected to a Mac. As a general rule, try to keep your cables as 
short as possible. 

Internal hard drives are connected to the Mac's motherboard with SCSI cables, and the 
length of these internal cables should be included as you calculate the total for your SCSI 
chain. 

Cable Troubleshooting 

If using SCSI Probe does not successfully mount one or more of your SCSI devices, look 
next to the cabling, particularly if you have recently connected or rearranged your SCSI 
devices. Cabling is a likely suspect if only one of your devices refuses to mount with SCSI 
Probe. 
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To check for cable problems, try this: 

1 . Check your cable connections. Are they tight? Do clamps on the connectors fit 
snugly? It's OK if clamps are missing, but use them if you have them, and be care- 
ful not to jar SCSI drives, particularly while the Mac and the devices are turned on. 
When you've secured a connection, try SCSI Probe again. 

2 . Look at the cables connecting your Mac and SCSI devices. If you have more than 
three devices (including any internal hard disks or CD-ROM drives), take a look at 
your cabling. Are any of the cables extra long or are there a lot of them? You may 
want to find shorter ones. 

3 . If one of your drives still won't mount, turn off all devices and the Mac. Replace 
one of the cables leading to the problem device. If you don't have an extra cable, 
switch a cable connected to a problem device with one that appears to work. 



SCSI IDs 

Each device on a SCSI chain has a unique ID number between 0 and 6. The Macintosh 
always has ID# 7. If two devices on the chain have the same ID number, one or more of 
them will not mount properly. Knowing the rules for setting SCSI IDs and how to set 
them on your peripherals can solve another set of SCSI problems. 

Mounting Order 

The Macintosh uses SCSI ID numbers to determine the order in which devices are 
mounted. You can choose the order in which drives mount by changing their IDs. If 
your Mac has an internal hard disk, its ID is factory-set to 0. When you start your Mac, 
the computer looks to SCSI ID# 0 as its default boot disk. Unless you have used the 
Startup Device control panel to pick another startup disk, the System and Finder will 
load from the internal disk. 

Once the ID# 0 device has booted, the Mac will look along the SCSI chain for device 6, 
not 1. The Mac mounts SCSI devices in the following order: 

ID# 0, 6, 5, 4, 3, 2, 1 

This order applies regardless of the drive's position in your physical SCSI chain. 

If you want to boot the Mac from a disk other than your internal hard disk, don't try to 
change the internal disk's ID. Instead, use the Startup Device control panel (see fig. 38.3). 
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Fig. 38.3 

Choose a startup device from the Startup Disk control panel. Make sure the disk you pick has a 
System Folder. Restart your Mac. 

Setting the SCSI ID 

To change the SCSI ID on most Macintosh hard disks, tape drives, and opticals, use the 
switch on the back. Do this when the Mac is turned off. Push the top button for a higher 
SCSI ID, push the lower button to lower it. Although the buttons can set an ID greater 
than 6, you should use only those between 0 and 6. 

Some SCSI drives do not include external ID buttons. These devices may use internal DIP 
switches or include software to set the device's ID. Check your drive's documentation for 
details on setting SCSI IDs with DIP switches. 

Termination 

When you connect two or more SCSI devices to your Mac, the result is a SCSI chain. If 
you have difficulty getting devices mounted properly, or if they aren't as fast as they 
should be, your problem may be termination. 

A terminator is actually a resistor, which keeps signals passed down the SCSI chain from 
echoing back from the end of the chain to other devices. Proper termination keeps data 
on its assigned path along the SCSI chain. 

A properly terminated SCSI chain has a terminator at each end. Terminators can either 
be internal to the SCSI device or external plugs you connect to the unused SCSI port on 
the back. Devices in the middle of the chain should not be terminated. 
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If your Mac has an internal hard disk, this disk is the first device in the SCSI chain and is 
internally terminated. If you add an external disk drive, you must either attach an exter- 
nal terminator or be certain that the drive is internally terminated. If you add more 
drives to the chain, you should either remove the termination from the drive you added, 
or make it the last device in the chain. 

Internal versus External Termination 

Many current Mac hard drives are internally terminated, particularly those designed for 
use inside your Mac. Older drives had no termination and often came with an external 
plug. If your new hard drive is terminated, the documentation should tell you so, and 
should offer instructions for removing the terminator. This process usually involves 
opening the drive's case and removing a resistor. If your drive manual does not offer 
instructions, and if you are not comfortable opening the drive, have your vendor remove 
the offending terminator. Keep track of it, though, in case your SCSI arrangement 
changes. 

If you want to change the order of your SCSI chain at will, remove terminators from all 
your external devices and obtain an external plug to use at the end of the SCSI chain. 
That way, you don't have to keep track of which devices are internally terminated. 

If you have a Macintosh Ilfx and need to terminate a SCSI chain externally, you should 
get a special black terminator, supplied by Apple. This terminator differs slightly from a 
standard terminator in that it includes an extra internal pin, but works the same way (see 
fig. 38.4). 




Fig. 38.4 

Internal, external, and black terminators. 
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Caution 



Don't confuse termination with SCSI ID. Changing a device's ID number to make It the last to 
mount on the desktop does not alter termination rules. You might, for example, have an external 
hard drive with SCSI ID# 2 at the end of the physical SCSI chain. The optical drive at SCSI ID# 1 
sits between your Mac and the hard drive. The hard drive should be terminated, the optical disk 
should not. Because the hard drive has a higher SCSI ID number. It appears on the desktop before 
the optical shows up (assuming you have a disk inserted). 



Special SCSI Situations 

In addition to the general rules of SCSI connection, there are a few special concerns for 
PowerBook and Quadra owners. These computers use SCSI in a slightly different way 
than other Macs. 

PowerBooks and Duos 

Apple's portable computers, PowerBooks and Duos, use SCSI to connect peripherals, just 
as desktop Macs do. The PowerBooks' ports, however, are somewhat different, requiring 
special cables. Termination issues are also different for portables. 

All PowerBooks include an internal SCSI hard drive. They also have an external 30-pin, 
HDI-30 SCSI port on the back. Duos are a bit different. They include internal drives, but 
only support external SCSI through the Duo Dock, MiniDock, or a third-party dock. 

To connect your PowerBook or Duo to an external device, you need an HD-30 cable with 
either a DB-25 or DB-50 connector on the other end (see fig. 38.5). Alternatively, you can 
choose a cable adapter, such as APS Technologies' SCSI Boy, which has an HDI-30 on one 
end and a female 25-pin connector on the other. This arrangement lets you plug the 
PowerBook or dock into a standard 25-pin SCSI cable, which then connects to an exter- 
nal hard drive or other SCSI device. See figure 38.5. 

Some PowerBooks have a unique feature. The 100, 160, 165, 165c, 180, and 180c can be 
connected to desktop Macs in such a way that their disk drive appears on the other Mac's 
Desktop. Use an HDI-30 to DB-25 connector, plugging the 25-pin end into the back of 
the other Mac. Of course, no connections should be made or broken while either com- 
puter is turned on. When you turn on both computers, the PowerBook's internal drive 
appears on the other Mac's desktop. 

All PowerBooks and Duos have special termination needs because their internal disks are 
not terminated and they don't include power for termination. If you connect an external 
SCSI device to a PowerBook, you need to supply powered termination. 

You may be able to get external devices connected to a PowerBook to function, but you 
will probably experience the kind of termination-related trouble we discussed in the 
section, "Termination," in this chapter. You can either use external devices that provide 
their own termination power, or purchase a terminator with its own power source, such 
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as APS Technologies' SCSI Sentry, an external device that terminates the chain and 
provides power to it. 




Fig. 38.5 

You can connect a PovverBook to an external device using an I ID-SO cable with a D1T50 connector. 

Quadras 

rhe Macintosh Quadra 900 and 950 have a unique SCSI arrangement. These high-end 
Macs have not one, but two separate SCSI buses. That means that while you are normally 
limited to 7 SCSI devices attached to a single Mac, the Quadra's internal bus allows more 
connections. 

The Quadra 900/050 case has room for four internal devices: hard drives, a CD-ROM, 
and/or a removable media drive. These internal devices all share a single SCSI bus. You 
can attach the normal compliment of external devices to either Quadra via the external 
SCSI port. Termination and SCSI ID rules apply separately to each bus. The internal bus 
is faster, supporting speeds of up to 5 MB per second. Apple says that because of cable 
length and unreliability, using the Quadra's internal bus may provide you with better 
performance. 
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Summary 

This chapter has discussed the rules and requirements for connecting SCSI devices to 
your Macintosh. You learned how SCSI Probe, a simple diagnostic tool, can solve the 
most basic SCSI problems. You learned about cables, SCSI ID numbers and termination, 
all of which will help you use multiple devices without problems. The chapter also ex- 
plained how PowerBook, Duo, and Quadra owners have special SCSI issues to deal with. 

For more information on using your SCSI devices, see chapter 8, '^Hard Disks," chapter 
26, "Adding Internal Disk Drives," chapter 34, "Hardware t roubleshooting," and chapter 
36, "Hard Disk Problems." 



Chapter 39 

Monitor Problems 

by Kelley Boylan 



From the original 9-inch black-and-white display to a 37-inch presentation display, a 
monitor is a different beast from the rest of the Mac system. Unlike most of the rest of 
the computer, which is solid state, electronic, light, and fast, the monitor is a large, glass 
vacuum tube that carries tremendous electrical charges and is a variation on technology 
from the 1940s. 

Why isn't it a small, solid-state electronic device? Cost. The first of those monitors, the 
Liquid Crystal Display (LCD) monitors, are just hitting the market, and they're ex- 
pensive, fragile, and small. However, they are great for portable use, with a few caveats. 
See the section, "Problems in PowerBooks," later in this chapter. 

Because the monitor is your interface with the computer (along with the keyboard), 
maintaining it and knowing how it works can make working at the computer consider- 
ably more pleasant. A hard drive can be fragmented, a SCSI improperly terminated, and 
your floppies may be in hopeless disarray — they are peripheral to direct interaction with 
the computer. Not having a stable, comfortable monitor to work with will be obvious in 
seconds, and the effects may linger for hours. A fragmented hard drive does not cause 
physical discomfort, whereas a distorted monitor certainly does. 

You may feel that your monitor is fine where it is and that what you really need is a new 
one. Possibly not. Rotating it a few degrees, adjusting a window shade or two, and turn- 
ing off a light can turn an old, washed-out display that you can hardly see into a nearly 
new device. This chapter starts with the assumption that you haven't set up your moni- 
tor at all and goes into increasing detail. 

Setting Up Properly 

Spending thousands, even tens of thousands of dollars on a new workstation won't im- 
prove your productivity if that workstation's not set up properly. A simple thing such as 
moving a display from place to place can reduce your productivity by putting you in the 
hospital or damaging the monitor. Done correctly, it's easy. 



VI 



Troubleshoot 6i Repair 




808 



Monitor Problems 



Moving the Monitor 

The first thing you have to do is get the monitor of your choice to the work area of your 
choice, presumably your desk (though you can create comfortable setups on futons and 
floors). In an office environment, usually plenty of people are around to help move a 
workstation, if you don’t have a staff dedicated to it. If not, or if you're at home alone, 
you may need to find help. A small, 14-inch monitor like the Apple RGB or the plethora 
of similar multisync monitors are easy enough for one person to handle, but a large 
monitor of 17 inches or more is better dealt with by two people. While it's an acceptable 
practice to grunt a bit when you pick up your monitor, it is not acceptable to scream in 
excruciating pain when either you or your monitor breaks. 

When you have to move a monitor, do so in the following manner: 

1 . First, dust off the display area with a soft, nonabrasive cloth. If you don't, you may 
scratch it or end up with a square patch of dirt on your shirt. 

2 . If you're wearing a belt with a metal buckle or have buttons that could scratch the 
display surface, rotate the belt, cover the buttons, or change clothes. 

3. Slide the monitor to the edge of the desk with the display facing you. 

4 . Grab the bottom of the monitor as close to the middle as possible, and press the 
face of the monitor against your abdomen. Don't grab the monitor stand, which 
will move and tip and give you the queasy feeling that you're about to drop the 
monitor, which you may. 

5 . Lift with your legs (how many times have you heard this one?) and stand up slowly 
if you had to squat to reach it. If the desk is taller than your abdomen, lift the 
monitor off the desk before backing away, just to be sure you can handle it. 

The heaviest part of a monitor is the front of the display, which is basically a wall of 
glass; the object is to keep the monitor near your center of gravity. Don't pick it up with 
the back in one hand and the front in the other; not only is it awkward, it'll throw you 
off balance, and dropping a monitor is not a good idea. It is, after all, a glass vacuum 
tube, and there's lots of air outside it that really wants to get inside. If you drop it, the air 
rushes in, has a remarkably noisy and violent celebration, and blows the glass back out 
and into you, your workmates, and everything else around it. 

If you can find help, do so. Even if you can lift the monitor by yourself, there will be 
cables, and according to Boylan's First Law of Cables, any person lifting a device that has 
cables will necessarily put that device down on those cables. If you're moving a small 
device, you are unlikely to damage the cables if they get in the way. However, if you are 
moving a 37-inch presentation display that weighs 200 pounds, setting it down on the 
cables can cut or damage either the power or the display cable. If you're moving a large 
display, use either two people or a dolly, and have someone on hand to manage doors, 
cables, and traffic. Keeping cables out of the way is possible — ^you can tie them in a knot 
and put the knot on top of the monitor — but do not under any circumstances drape 
them around your neck or carry them in your teeth. It's quick and convenient, but it's 
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also a great way to break your neck or make a bad day much worse. Phe hazard of having 
them around your neck is obvious. If the cables are in your teeth and you fall, your teeth 
will clamp down and the weight of the monitor will pull you down into the middle of a 
serious mess. The monitor will hit the floor, followed immediately by your falling body, 
and if hitting the floor doesn't cause the monitor to explode, your impact may do so. 
Either way, it's going to be a bad day. 

Lighting the Desk 

Light is the easiest variable to manage in your monitor's environment. Possibly one of 
the best ways to improve the world around your monitor is to light it properly. In an 
office this can be tough, but a little creativity goes a long way. 

The Glaring Facts. First, make sure there is no glare directly on the monitor; no lamp or 
window shines right on its face. If your work area has a window, it would seem rather 
pleasant to sit facing the window so that you can glance up and outside every few min- 
utes. It even makes sense in a way. Close-focusing on a monitor that's only two or three 
feet away all day isn't good for your eyes, but don't position your computer so that you 
face a window^. You will back-light your display and driving your eyes into frenzies of 
annoyance. The area behind your monitor should be about the same luminosity as the 
monitor itself. You don't want to look beyond the display into either darkness or bril- 
liance, which cause your pupils to do unnecessary gymnastics. 

Likewise, it would seem to be nice to have bright sunshine illuminating your work area, 
copy-stand, and desk, but don't put the monitor with its face to the window (your back 
to the window). All you will see is the window reflected from your monitor. 

Avoiding Reflection. Next, sit down in front of your monitor with it turned off. Can 
you see your reflection? Smile, it's a nice day. Can you see your smile? Can you see the 
reflection of any lamps or windows? If you can, not good. Stop smiling. Move the moni- 
tor or cover the lamps and windows so that as few as possible are visible in reflection. 

You probably won't be able to eliminate all reflections. 

Once you eliminate as many reflections as you can, turn on your workstation and set up 
an average working environment with the applications you normally use, as well as the 
lighting you normally use. Now check your reflection. Smile again. Can you see your 
teeth? How about your white shirt? (y\ssuming you're wearing a white shirt.) No doubt 
your parents spent plenty getting those pearly whites so pearly and white, and you've no 
doubt worked hard to buy nice white shirts, but if either are so brightly lit that you can 
see them with the monitor on, you're doing extra work. Try to dim the lighting or 
rearrange the room. If that's not possible, your eyes will learn to ignore the reflections 
for the most part, but it will add just a little bit to the amount of work you have to do in 
order to work. You want to remove as many of those distractions as possible to avoid 
eyestrain. 

It's possible you're already removing distractions without realizing it. Do you sit leaning 
to one side or the other? Do you keep your monitor tipped at an odd angle? If so, you 
may be unconsciously removing extraneous details from the picture. Check your posture 
and your surroundings and adjust the surroundings, not yourself, to compensate. 
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Avoiding Fluorescent Lights. One major area that office workers aren't likely to be able 
to affect is lighting, which is generally fluorescent. For more information on refresh rates 
and interference see chapter 24, "Video Upgrades." 

For now, if you can get rid of fluorescence and replace it with incandescence, you're 
probably better off. If you have a private or semiprivate office, bring a lamp from home 
and turn off the overheads. You will notice the change immediately. If you're in a large, 
open area, try to convince everyone to bring a lamp from home. (Highly unlikely, but 
why not try?) 

Using Hoods, Filters, and Fine Etchings. Your objective is to make the monitor clearly 
visible and free from reflection and glare, an ideal to which hoods and filters aspire. 
Hoods shade the face of the monitor, and filters attach to the monitor itself. Etchings are 
sometimes applied at the factory and have the same effect as filters, but not without a 
trade-off or two. 

Hoods. If you've done all you can with lighting and it's still a problem, you may need to 
alter your display. Lighting from above is difficult to deal with, and the simplest solution 
is a hood. I have an incandescent lamp directly overhead, it's as far in front of me as 
possible without shining in my eyes, and as far behind me as possible without shining 
on the monitor. It's a compromise. Too far forward and I need to wear a baseball hat. 

Too far back and the monitor needs to wear a baseball hat. In the compromise, the 
monitor lost — it wears a hat. 

In a pinch, almost anything will do, the point being to keep light from shining directly 
on the face of the display. This isn't the same as keeping the light from reflecting off the 
display. The objective here is to put the monitor's face in a shadow, because light com- 
ing straight down from above tends to wash out colors and reflects off of any dust par- 
ticles or fingerprints on the display. A cardboard file folder, bent into three sections and 
laid on top of the monitor, makes a fine hood. Be careful not to cover up the vents on 
top because you could overheat and really ruin the hardware, but a folder, a pair of scis- 
sors, and a bit of cellophane tape can improve your computing world in a minute or two 
for next to nothing. With a little creativity and some colorful cardboard, you can make a 
remarkably decorative device (see fig. 39.1). 

Filters and Meshes. If a hood is unacceptable or if you still have problems with reflec- 
tions, try a filter. They come in a variety of sizes and types, bul the two most common 
are screens and polarizers. A screen is literally a screen of fine, matte-black wires embed- 
ded in a glass or plastic sheet, and the fibers break up the light, thereby increasing the 
apparent contrast of the display and making much glare go away. 

Alternatively (and more expensively) are polarizers, polarized filters that allow light to 
enter from only a single direction, just like polarized sunglasses. Assuming that your 
brightest light source is not in the direction of the polarization, and it probably isn't, 
polarizers also improve contrast, remove glare and reflections, and (some) have the 
added advantage of privacy. Someone viewing from the side may well be unable to read 
your display and see only a black field. Check your local office-supply stores for prices 
and availability and how they would affect your environment — there are scores of 
models. 
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Fig. 39.1 

A monitor shaded by a homemade file folder hood. 
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Note 



Want to see a neat trick? Put on a pair of polarized sunglasses and look at a monitor with a polariz- 
ing filter. It will either look exactly the same or go dark, possibly solid black. Rotate your head to 
change the angle. Watch the screen go light and dark, light and dark. Now look at your friends 
who are now looking at you, certain you're having a fit. Explain. Let them try. It's good clean fun. 



Using Monitors with Special Surfaces. Some monitors ship with a nonglare coating, 
which is sometimes a plastic coating and sometimes an etching of fine lines in the sur- 
face of the glass. In either case, cleaning is a different deal. If you have a coated monitor, 
don't use ordinary glass cleaner on it; find out what the manufacturer recommends. 
Spraying the wrong cleaner can make a fine monitor into a fine mess. Etched surfaces are 
also a little harder to handle because dust, dirt, and spray cleaner clog up the etchings. 

Avoiding Problems with Meshes and Surfaces. One would think that after moving 
the furniture and applying a filter and a hood, all is well. Well, there are trade-offs, 
mostly when you're covering the monitor. An etched screen or a filter may cut the glare 
and reflection to almost zero, but it also dims the monitor's output. Make sure that 
you're able to turn the brightness up to a comfortable level without washing out its col- 
ors. Also, the kind of work you do and the type of monitor you have may preclude using 
a screen. High-end image technicians and designers often use displays with highly pol- 
ished surfaces because they want the cleanest possible image. Etchings and screens tend 
to blur the image just a bit, which might not be noticeable unless you are a high-end 
image technician. If you or your company just spent thousands of dollars on a large 
display at 100 dpi, and you put a mesh screen on it, you've just thrown some money out 
the proverbial window. (A polarizer is much less likely to blur the image.) 

If you have enough control over your environment, you might do what those high-end 
designers do — create a monitor room. Such rooms are dimly lit, segregated from the rest 
of the office or area by walls or curtains, and contain monitors with highly polished 
display surfaces. A mirror-like glass surface is not much good in a brightly lit open-area 
office, but in a monitor room it transmits the action of every pixel with the greatest 
accuracy. 

Avoiding Screen Burn-In 

Burn-in used to be a serious problem, but newer display technology has made it less so. 

In the past, leaving a monitor on for hours and hours would burn the image into the 
phosphor on the inside of the glass tube. The image was permanent because the 
phosphor's phosphorescence has literally been worn out. Automatic teller machines are 
prime examples of phosphor burn, where you could see "Welcome to Blank Bank" 
printed permanently behind "Welcome to Flake Bank," which had just bought Blank 
Bank. 

Fortunately, technology has made the issue a moot point for the most part. It would take 
years for a modern monitor to show significant signs, but if you're still concerned, the 
simplest way to prevent screen burn-in is to simply turn the brightness down. This 
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action cuts the power use by about 20 percent, and it's fast and easy. It is not, however, 
nearly as nifty as having a screen saver. Theoretically, screen savers prevent burn-in by 
randomizing the pixels being used and, as a side benefit, display interesting images. If 
you're really serious about preventing a burn, just turn the brightness down (but there's 
really no need to be really serious about it). 

Changing Easily Altered Settings 

Now that you're seated comfortably at a properly lit workstation, it's time to turn it on 
and see what it looks like. You can fine-tune a number of areas on the monitor itself, 
ranging from twisting knobs and punching buttons on the outside to climbing inside 
and twisting potentiometers (pots) inside. 

First, a lesson in monitor care. A monitor develops a considerable static charge that at- 
tracts dust and particulate matter and, if left dirty, will eventually make the image dim. 
Always wipe it down with a soft, nonabrasive cloth, and if you can find it, use monitor 
cleaner. If you can't, most commercial glass cleaners work, unless you have one of the 
aforementioned coated displays. If so, see your manufacturer for recommendations. Al- 
ways spray the glass cleaner on the cloth, not on the monitor. Spraying fluids on an 
electrical device is generally not a good idea. 

A tip on pointing! If you must point, avoid touching the glass, as this will leave an oily 
fingerprint. If you must touch the glass, an easy way to avoid fingerprints is to turn your 
palm upward and point with the tip of your fingernail (see fig. 39.2). 




Fig. 39.2 

This method of pointing is handy for keeping the viewer's attention too; you can tap 
your fingernail on the glass to make a point. 
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Deepening the Color Saturation 

Do your colors seem pale and weak? Is cobalt blue coming out more like robin's egg? 
Fixing it is as simple as twisting a pair of knobs, namely the brightness and contrast 
knobs. A low contrast and high brightness setting can turn everything a pale gray, while 
having them both turned up too high can turn everything a bright, pale gray. Follow 
these steps to give yourself colors as saturated (deep and clear) as possible: 

1 . Find an image with colors you recognize and display it on-screen. If you have an 
image that's both electronic and either live or a photograph, all the better. 

2 . Turn both the brightness and contrast all the way down. 

3 . Gradually turn the contrast up until you have a visible image with deep, rich color, 
but still a bit dark. 

4 . Turn the brightness up until the whites are white, not gray. 

5 . Adjust both knobs a little in either direction until you are satisfied. Experiment — 
no two monitors are quite alike. 

Fixing a Wandering Color 

This problem occurs particularly in larger monitors and is a result of the Earth's magnetic 
field. For example, Sony monitors are set at the factory in an east-west orientation, just 
to keep them consistent, but when you rotate a monitor, you may notice that whites are 
no longer whites but fuzzy colors, and the edges of the display are out of line. Techni- 
cally, it's a convergence problem, but it has a different cause and can have a different 
cure. If the monitor has exterior convergence settings, try them (most large monitors 
have these settings). If you have to open the case, try the interior settings. If neither of 
those work, try rotating your monitor and desk 90 degrees. Alternatively, you could ro- 
tate the Earth 90 degrees (but be aware that you're going to throw everyone else's moni- 
tors out of alignment). 

Ordinary magnetic fields will also affect your monitor. Keep it away from large appli- 
ances, unshielded stereo speakers, and magnets in general. The little red or green tinge in 
the corner caused by a standard speaker that you might be using for multimedia will 
eventually stay there after you remove the speaker and may throw the whole monitor 
out of line. (To fix that, see the following section, "'Degaussing the Display.") 

Apple also includes an application called Gamma with each system. Gamma controls 
how the monitor displays color and levels of brightness so that you can match your on- 
screen display as closely as possible to that of your output device and/or the real world. 
See your Apple manual for its use. 

Fixing a Monitor That's Forever Green 

Another possible problem with using SVGA monitors is that they use different pins in 
the monitor cable for different things. In particular, some expect to find a synchroniza- 
tion signal on the same wire as the green signal, and when some monitors sit atop some 
Macs, the screen has a green cast. Fhe following Macs do not use a sync-on-green and 
should not encounter the problem: 
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■ LC Ill/Performa Series 

■ Centris/Quadra 660AV and 840AV 

■ All PovverMacs 

If your monitor suffers from overtly emerald hues, contact Apple Support for a copy of 
the Basic Color Monitor System Extension. It should fix the green cast in most monitors. 

Degaussing the Display 

If only one area on the display is out of focuS; or if odd color splotches are on an other- 
wise normal display, you might need to degauss the monitor. 

Most modern monitors degauss automatically when you turn them on, but some older 
and less expensive monitors do not. Why degauss? The powerful magnetic field created 
by the electron guns in the monitor gradually magnetize the monitor's casing, causing 
blurring and color splotches. Magnets left near the monitor for long periods of time also 
can induce color splotches and areas of fuzziness. The monitor's electron gun is literally 
being thrown out of line by its own magnetized case. First, check your manual for in- 
structions on how to degauss (it might be a built-in feature). Look for a degaussing 
button. 

If you don't know whether it degausses automatically, turn it off and on again quickly a 
time or two. If the screen comes back on waving rapidly with bands of light and color 
that stop suddenly with an audible click, you've been degaussed. If not, get professional 
help. 

Any television service shop can handle the job, as can many computer shops. They use a 
powerful oscillating magnet that cancels out any and all magnetic fields. Just make sure 
your monitor is far aw^ay from any data you need, because a powerful degausser can wipe 
data off of just about any media from several feet away. Randomizing a magnetic field is 
another way of erasing an entire disk. This can be a real problem for compact Mac own- 
ers. Everything's in the case, and while hard drives are usually well-shielded, do a backup 
before taking it in. If you borrow a degausser, make sure that you move the monitor into 
another room, away from your work area. 

Using the Entire Display (or. That Big Black Band around the Edge) 

You've probably noticed that not all the display area is filled with image, and there's a 
reason for it that we'll go into in the section on Convergence. What you're no doubt 
interested in is filling that area, and there are two ways to do so. The most elegant is to 
use either MaxAppleZoom (MAZ), written by Naoto Horii, or Monitor Expander (ME) by 
Sigurour Asgeirsson. MAZ only works with older Toby cards and only on 13 and 14-inch 
monitors. Named after Toby Farrand of Apple, it's the original display card that shipped 
with the Mac 11, and it has a programming anomaly that allows MAZ to display more 
than the usual 640 x 480 pixels. See chapter 7, "Monitors," and Que's Using the 
Macintosh. 

MAZ won't work on newer Macs or with most internal video schemes, but it's shareware, 
and if it doesn't work, it's very polite about telling you that it won't run on your 
configuration. Monitor Expander has more options and works with either Toby or Apple 
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High Resolution video cards. It has the added advantage that it will work in a multiple- 
monitor setup. While MAZ will only work with the primary monitor, ME checks the slots 
to see what video cards are available and will fill that unused black band on your second- 
ary display. 

Another method, while somewhat less elegant, is to simply stretch the display to cover 
the available glass area. This method increases the size of all pixels being displayed and 
makes the image slightly coarser, but not too noticeably. Most monitors have either 
screws or knobs to accomplish the task. Less expensive models generally have set screws 
on the back, while higher-end models have knobs or digital controls on the face of the 
monitor. (The Apple Color Plus has two set screws on the back, as does the Apple Basic.) 
In either case, they are clearly labeled. 

Compact Macs like the SE, SE/30 and Classic rarely need adjustment, but they have two 
set screws on the inside of the case at the top of the motherboard. You have to crack the 
case to get to them. 

There is a special case in which you should adjust them, and you will already have the 
case open if it occurs. When you add RAM to a compact Mac, it uses some of the power 
that would have gone to the video subsystem, which in turn makes the display shrink. 
Add a lot of RAM to, say, an SE/30, and your display area will shrink from 9 inches to 
almost 8 inches in one fell swoop. There are just as many pixels as before, but they're 
more tightly packed. Whenever you add or remove RAM in a compact Mac, check your 
display before closing the case. Please be aware that turning on a computer without the 
case is dangerous! Touching the wrong part at the wrong time can give you a serious case 
of death, not to mention ruin your Mac. 

All this stretching and filling isn't without its risks, though. Manufacturers sell their 
monitors based on how much glass is in the box, not on how big the image is. You may 
have noticed that your 14-inch display isn't really 14 inches and is more like 12.5 inches. 
Some go as small as 1 1.9 inches. This apparent shrinking occurs because of convergence 
and focus, which are discussed later in the chapter. 

Maintaining WYSIWYG 

If you alter your monitor's settings and you do work that requires true WYSIWYG (what- 
you-see-is-what-you-get), make sure you stretch or reduce it properly. The easiest way to 
make sure is to open an application that uses rulers — Aldus PageVIaker or Freehand, or 
QuarkXPress, for example — and measure its rulers with your own desk ruler, inch for 
inch. Does six inches in the applications match six inches on your ruler? If not, tune the 
monitor to match. When it gets right down to it, does it really matter if you have a 
WYSIWYG display? If the final output doesn't really have to look like what you see on- 
screen, and you really think Monaco font looks better a little narrower (I do), squeeze the 
display a bit. You might also take into account how your printer handles output. If it 
tends to print ten percent narrower than your monitor displays, increase your monitor's 
width by ten percent. To test it, just print out a square that's slightly smaller than a sheet 
of paper and measure it, comparing the printout to the rulers in the application to the 
ruler in your hand. 
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Fixing Problems, Some Inside the Case 

Climbing inside the case of a monitor is not a good idea if you're not comfortable with 
high-voltage electronics, but there are a number of things you can adjust. For some, 
there's no other way to do it. Check your manual to find out if you might have digital 
controls on your monitor that will allow you to adjust some of the following parameters. 



Caution 



Opening a monitor is dangerous! If you are not familiar with CRT design and components, do not 
open the case! Capacitors inside carry current for weeks after a display has been unplugged, 
enough voltage to cause serious injury or death. This book is not a technical repair manual, so 
please leave such repairs to service technicians if you are not familiar with CRT design. 



Adjusting Convergence 

When a monitor displays an image, it has to sweep an electron gun back and forth across 
considerable real estate, and the farther from the middle the gun goes, the more likely it 
is to miss its target. The edges of a display area are quite often out of focus for this very 
reason, so the manufacturers set their monitors to display a smaller area. If you stretch 
your display, you may discover you have a fuzzy image out on the edge, with colors 
spilling out in tiny rainbows. The color in the electron guns just can't hit as accurately, 
so the colors spill a bit, and the focus isn't quite as sharp. It's subjective, so if you feel 
like giving it a try, there is no harm done. You can always shrink it again. If only parts 
of your display have odd colors, skip down to the section on focus and read about 
degaussing. 

Adjusting convergence usually means opening the monitor's case; manufacturers allow 
for adjustment in a number of ways. Read your manual first because some monitors have 
digital controls that allow for many adjustments that aren't obvious. If you do have to go 
inside, generally speaking, a panel of pots (potentiometers) will be on one side of the 
CRT in larger displays. If it's a really big display, 19 inches or larger, the display area may 
be broken down into sections, each pot controlling one color in one area. If your moni- 
tor doesn't come with convergence software that displays a grid of lines, you can create 
your own grid. 

Make the lines as narrow as possible, and check each section of the display to see if it's in 
sharp focus, making sure that no colors spill out of the white and into the black. This 
test makes it possible to isolate problems even if you don't want to open the case, and if 
you do open the case, be aware that the pots are often laid out without markings; it may 
take some time to figure out the arrangement. 

Another convergence test involves the General Control Panel. On a color Mac, set the 
desktop pattern to solid black except for three pairs of pixels — two red, two blue, and two 
green. This test covers the entire display, and you will be able to see the same color spill- 
age and out of focus pixels, though it may be harder to track areas that have problems. 
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Move the pixels into vertical and horizontal arrangements to check all alignment direc- 
tions. If you are determined to reach for perfection, grab a magnifying glass and get a 
close-up view. It may seem like overkill, but if you do image-editing work, it's important. 

Adjusting Focus 

While it may seem the most obvious, focus is not always the easiest feature to check. If 
the entire display is out of focus, you may not be able to tell — there's nothing to com- 
pare to. Use the aforementioned grid or simply create a text file that covers your entire 
display area and compare one area to another. Are all characters sharp and clear? Do any 
areas of the display seem less than perfectly focused? If you notice an overall lack of 
focus, pixels aren't quite as sharp as they should be; you may be able to refocus the 
monitor from the outside. Some monitors, though not all, have a small, round hole in 
the case through which you can put a very small screwdriver. Look closely at the sides of 
the case. It's on the left on many monitors, halfway back, near the bottom. Lower-priced 
monitors like the Apple Basic do not have an adjustment on the outside and must be 
opened and adjusted on the inside. The wide variation in focus points is beyond the 
scope of this book, but a friendly technician can often tell you if you make the proper 
inquiry with the proper tone. It's not a difficult adjustment. 

Focus only adjusts the overall. If only part of the image is out of focus, it could be a con- 
vergence problem, or the monitor could be in need of degaussing. 

Hardware Tune-ups 

Sometimes it takes more than adding an extension or turning a screw to bring things 
back into line. Sometimes you need to climb inside the case with a soldering iron, other 
times you only need to move the equipment, and still other times you need to buy a 
new piece of hardware. 



Caution 



Opening a monitor is dangerous! If you are not familiar with CRT design and components, do not 
open the case! Capacitors inside carry current for weeks after a display has been unplugged, 
enough voltage to cause serious injury or death. This book is not a technical repair manual, so 
please leave such repairs to service technicians if you are not familiar with CRT design. 

Fixing a Wavy Dispiay 

Typically, four things can cause your display to wave like a flag in the wind. 

A bad power supply 

Failing solder joints on the motherboard 
Fluctuating current coming out of the wall 
Interference from a nearby electrical device 
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By far the most common is electrical interference. If your monitor wiggles back and forth 
as if it were a flag on a windy day, find and remove everything in the area that creates a 
current; from the clock radio through the external hard drive; move them as far from the 
monitor as possible. You may have to take the monitor to another area to fully remove it 
from the environment. Even an overhead fluorescent light can interfere (that buzz is the 
dreaded 60-cycle hum), or an air-conditioning motor. If you have two badly shielded 
monitors right next to each other, they'll be having a party all their own, wobbling like 
they've lost their minds. Well-shielded monitors can sit close enough for their cases to 
touch, but it only takes one to make the situation unpleasant. One unshielded monitor 
can affect or be affected by a relatively well-shielded monitor. Eight to ten inches is 
usually enough to clear things up, but the closer they get, the more they wobble as the 
transformer in each creates a magnetic field that plays havoc with the other. 

The Plus is renowned for its faulty power supply. If you have a Plus with a waving 
monitor, your best bet is to take it straight to a service technician and have it checked 
out. It could be nothing more than annular (ring-shaped) cracks in the solder, causing a 
weakened video signal, but more than likely it's the power supply, which will need to be 
replaced because it's dying before your eyes. 

One particularly insidious wave-creator is bad electricity. The current coming from the 
wall socket might not be as smooth and stable as it ought to be, giving rise to more than 
just a wobbly picture. Bad power can cause problems ranging from system errors to hard- 
ware failure. Fortunately, power conditioners are available from most computer dealers; 
they sit in the power line between your equipment and the wall, turning the rough cur- 
rent coming from the power company into smooth current that won't give your monitor 
such fits. Conditioners have the added advantage of coming with power strips and surge 
protectors, both very handy to have. See Chapter 5, "Connecting Peripherals." 

In compact Macs, the internal hard drive can interfere with the monitor. Upon adding a 
drive, the technician should also add a magnetic shield to keep the drive's activities away 
from the monitor. If you've recently had a drive installed or changed and have noticed a 
wa\^ pattern on your desktop, the technician probably forgot to install (or to reinstall) 
the shielding. 

Ungarbling a Garbled Image 

Although it's mostly a problem with the newer multisync displays, you may set up a 
monitor only to find there's nothing on it but garbage, seemingly random visual noise 
with perhaps v^ague outlines of a desktop. You might have enough of an image to tell 
that it is a Mac but little more. If you're using an SVGA monitor that wasn't specifically 
designed for the Mac, you're necessarily also using an adapter to attach its cable to the 
Mac. The adapter does more than change the shape of the connector at the end of the 
cable; it changes connections between the wires (pins) in the cable, pins that the moni- 
tor uses to communicate with the computer. Your Mac reads the pins in the cable to 
identify what monitor you're using, its resolution, its size, and a few other details. If the 
pins aren't what the Mac expects, the display isn't what you expect; it's a mess. You can 
fix a bad adapter in two ways. The first is to go to the retailer who sold you the monitor 
and describe the problem. Sometimes cables and adapters fail — it's not uncommon for 
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them to just go bad — and a replacement will fix things. Because of the plethora of moni- 
tors and associated adapters, it's possible you simply ended up with the wrong adapter, 
which is also easily fixed by the retailer and/or manufacturer. 

You can build a cable and/or adapter to do the job. Building cables is not as easy as it 
sounds — a bit of solder in the wrong place puts you right back where you started — a 
garbled image — but if you get it right, you will have a certain intimacy with your system 
that few people have. 



Note 



Not all monitors were created equal. The Toby card, Apple's original display card, works with 
almost every monitor sold by Apple. The exception is the Apple Basic Color Monitor, a device with 
a refresh rate of 60 Hz and a dot pitch of 0.39 mm. It was designed to work with the Performa 
series; it is not a high-end display; and It won't work with the Toby card. It will work with the 
internal video of any of the newer Macs as well as that of many of the older Macs. If you plan to 
use It as a second monitor, however, be aware that you will need an Apple 8024 card or better to 
drive It. Having a 60 Hz refresh rate at the edge of your peripheral vision (which Is highly sensitive 
to motion) may prove distracting and is likely to give you a headache. 



Catching Ghosts 

If you've noticed ghosting on your display, shadowy words and images floating behind 
their originals, you may have a bad or over-long cable. The signals going from the Mac 
to the monitor are remarkably sensitive and are subject to interference. If you're using a 
particularly long, possibly custom-made monitor cable to keep that Mac at a distance, 
you may have created your own ghosts. In the case of short cables, the ghosting is gener- 
ally caused either by interference or by a short-circuit. For either short or long cables, 
check your cable route — does it pass any major electrical appliances? Stereos, stereo 
speakers, large drives — anything that generates current can annoy the cable shielding 
that filters out noise. If you can't reroute it, or if you do and the problem persists, try 
using a more heavily shielded cable. Today's savings of three or four dollars on an inex- 
pensive monitor cable will probably come back to haunt you tomorrow with a regiment 
of ghosts. The metal weaves that shield cables are not all created equal, nor are the con- 
nectors at either end. 

If you've built or bought a particularly long cable and are sure it's both well shielded and 
far from electromagnetic influences, the length alone may be the source of your woes. 
The longer the cable, the greater the chance that video signals will bounce around and 
lose signal strength. Try not to let monitor cables exceed five feet. Every few inches over 
that is asking for trouble. This isn't to say it won't work, only that the chances that it 
will cause problems rise with considerable speed. 

Setting Odd Resolutions 

Some monitors can handle more resolution than you would expect, and as the multisync 
is still new in the Mac market, getting a multisync to work can take a little doing. 

Macs used to work only with Mac monitors, but now they'll work with a number of 
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third-party monitors if you can find the right adapter. If you buy a third-party multi- 
sync, be sure you buy an adapter that works with it. For example, Sony owners can use 
the Sony MacView Cable Adapter to sense and synchronize to any valid resolution for 
the particular Mac and monitor combination. It has a wheel with 16 and 9 DIP switches. 
Three of the DlPs select synchronization rates, and the rest of the settings select resolu- 
tions. It can convince your Mac you're running any of the following; 

Apple's 14-inch, 16-inch, 19-inch or 21-inch 

Apple RGB 

Apple portrait 

Apple two-page monochrome (which might turn blue) 

Two PAL resolutions 
Two NTSC resolutions 

It can be used in conjunction with a utility called Monitor Switch, which also alters reso- 
lution. Monitor Switch seems to work properly only if the adapter is set to specific reso- 
lutions. For example, on the Sony 17sel, if the adapter is set to 1152 x 870, Monitor 
Switch can only handle 1024 x 768. Set to 832 x 624, Vlonitor Switch can handle 4 reso- 
lutions. 

If you're using a different monitor, you might want to hunt local electronics shop for a 
similar combination cable/adapter. It switches between the four Apple resolutions of 14- 
inch, 16-inch, 19-inch, and 21 -inch if your monitor supports it. One place to look or call 
is Fry's Electronics (California). You can also try Cables-To-Go at 1-800-826-7904. 

Bringing Back an All-Blank Display 

It would seem that a completely dark display would indicate a very serious, possibly 
terminal problem. It could be a bad power supply, which a service technician should 
handle. It could be a number of things, but if the Mac turns on and everything seems to 
work with the single exception of the fact that the monitor remains dark, you might just 
have a bad case of annular cracks. Furn on the Mac and, if you can, open a file or two 
blind. You'll have to know what's where on your desktop or use keyboard equivalents, 
but if you can make the drive spin, the machine shut down, or play a sound, you can 
probably solve the problem. 

When a device heats up and cools down, it expands and contracts, and the solder hold- 
ing its connections has to expand and contract too. Older Macs, particularly the Plus and 
512, have a tendency to develop ring-shaped (annular) cracks in the solder on their 
motherboards. The cracks are nearly invisible; don't spend a lot of time looking for 
them. Don't attempt this solution if you're not handy with a soldering iron, because 
you can take a fixable machine and turn it into a doorstop in a matter of seconds. 

If you are comfortable with a soldering iron, follow all procedures outlined in other 
chapters for getting inside the Mac, and resoider every point on the motherboard. 
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(There aren't as many as you might think, particularly in the 512K.) Some joints may 
need retinning and a little extra solder, but with a little luck, it will bring your monitor 
back to life. 



Caution 



Opening a monitor is dangerous! If you are not familiar with CRT design and components, do not 
open the case! Capacitors inside carry current for weeks after a display has been unplugged, 
enough voltage to cause serious injury or death. This book Is not a technical repair manual, so 
please leave such repairs to service technicians If you are not familiar with CRT design. 

In the older Apple 13-inch monitors, the most common failure is probably a high volt- 
age resistor (or high voltage block) that sits in series between the flyback transformer and 
the CRT. This is not a problem you can fix. 

Circumventing a Failed PowerBook Brightness Control 

If the brightness button on your Duo dies, you're not out of luck. It will respond to soft- 
ware; a copy of CPU 2.0 or similar PowerBook utility should help you along. As for fixing 
the button itself, off to Apple with it. The number of tiny parts crammed into PowerBook 
and Duo cases is beyond belief. 

Problems You Cannot Fix 

Nothing can be done about certain problems. They have to do with physical design for 
the most part, or they're too dangerous for folks who aren't service technicians. 

Glaring without End 

Did you move your workstation, rearrange all the lights, cover the windows, and still see 
glare? If you have a spherical monitor with a highly polished surface, you may be stuck 
with it. There are two main types of tubes — spherical and cylindrical. The spherical tubes 
literally bulge like bubbles, have highly curved surfaces, and are typical of less expensive 
designs. Cylindrical displays are much flatter, curving only along a vertical axis and so 
are much easier to work from. The bulge of the highly curved display tends to catch 
lights from all angles like a fish-eye lens. You can't turn one into the other without a trip 
to your local retailer to spend money on a new model. Polarizers will help more than 
anything else. 

Flickering Monitors 

Your monitor may be flickering, especially if it's under a fluorescent light. Flickering is 
different from waving. In order to create the image you see, an electron beam literally 
flicks back and forth across the back of the display's glass at anywhere from 60 Hz to 
around 90 Hz. Fluorescent lights are also flickering; only they do it on and off at 60 Hz. .A 
monitor at 60 Hz is going to have problems in a fluorescent-lit environment; you cannot 
do much about it except remove either the monitor or the lights. This particular 
monitor's design has no knobs. 
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Note 



Want to catch your display in the act of refreshing? Eat a few potato chips or carrots (or anything 
hard and crunchy) while looking at your monitor. The flickering is caused by interference between 
your eyes' vibration and the screen's refresh rate. 



Bringing a Display from a Single Dot or a Line 

Unlike the fully blank display that can sometimes be fixed with a little solder, if your 
monitor has nothing on it but either a single, white dot, or a single line, you can do 
nothing but take it to a technician. Major parts of the monitor have failed and a service 
technician will have to repair the display. 

Problems in PowerBooks 

PowerBooks and their LCD displays suffer a number of illnesses that you can't do any- 
thing about. Fortunately, none of them are too serious. 

Dying Pixels. You can't fix them, but if your PowerBook is under warranty, Apple will 
replace the display. The criteria for Apple to fix it is one or more pixels stuck on black, or 
five or more pixels stuck on white. Apple is aware that some PowerBook owners will have 
displays that have five (or fewer) pixels stuck on white, but given that the Mac is based 
on a black-on-white display, white pixels are much less noticeable. I'he makers of LCD 
displays already throw away a great number of their production because of bad pixels; 
it's still a cutting-edge technology. Apple has decided that five white pixels is an accept- 
able number for the user to deal with, given the alternative of astronomical prices. 

Lines That Are (But Shouldn't Be) There. If you've seen dark vertical lines on your 
monitor, you've seen the result of a passive matrix display, particularly on the 210 and 
230. The lines extend from any vertical lines that are part of your windows or desktop 
pattern. These displays are remarkably sensitive to changing ambient light, and you can 
temporarily remove the lines by adjusting the display's contrast, but move to another 
location and they'll return. If they are truly tiresome, adjust the contrast whenever you 
sit down to work. 

Lines That Are (And Should Be) There. Sony Trinitron displays use a unique technol- 
ogy that gives them a sharp image but that requires them to use an image stabilizing 
wire. The wire's horizontal, about two-thirds of the way down the monitor, and it causes 
a faint line on the screen. It's only visible with a solid white image on-screen, and you'll 
probably have to look for it to find it if you haven't seen it already. On larger monitors 
there are two of them, one at one-third down and another at two-thirds down. They're 
normal and should be there. 

Complications in the Houdini Card 

This problem may be fixed by the time you read this, but at press time, the Apple 14- 
inch monitor suffered from serious wav^* monitor problems in Windows, and the high- 
resolution drivers did not work. You may not be able to reach 256 colors in Windows, 
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though you may in DOS. Different adapters and different monitors may achieve 256 
colors in either DOS or Windows, but not at 800 x 600 resolution. A 14-inch monitor 
may reach 640 x 480 with 256 colors, and a 16-inch monitor may reach 800 x 600 with 
16 colors or 640 x 480 with 16 colors, but there are problems reaching 256 colors in Win- 
dows with a 16-inch monitor. Confused? Houdini has since been discontinued, but if 
you have a Houdini board, you may run into the preceding problems. 

Special PowerMac Considerations 

With the introduction of the PowerMac, weVe been given a new architecture and new 
problems and considerations. Most are easily handled. 

Not Removing the AV Video Board 

A PowerMac's NuBus video board is not like those of previous Macs; it should not be 
removed. The pins that hold it in and communicate with the rest of the machine are 
particularly fragile, and the board itself is a NuBus termination that must remain in place 
when the machine is powered up. If you need to remove the board, see an Apple service 
representative first. Powering on the machine while the board is disconnected can do 
permanent damage to your machine. 

Connecting a Standard Monitor to a PowerMac 6100 

The PowerMac 6100 is a little different from the 7100 and 8100 in that it has only one 
monitor port on the back, a port designed for the AV monitor. If you don't want an AV 
monitor, you can buy an adapter from Apple for about $30. This adapter allows a stan- 
dard monitor to do your display work. The 7100 and 8100 each have tw^o ports, and the 
same adapter will handle the AV port if you want to use both with standard monitors. 

Watching TV on a PowerMac 

It is possible to watch TV on your PowerMac's monitor, but you may see some distortion 
along the top and bottom of the display. It's caused by the confusion inherent in the 
meeting of computer and television technologies. When you w^atch PV on a standard 
television, you do not see the entire image; the top and bottom of the picture have been 
intentionally clipped off, because they may be carrying anything from unused video 
(microphones hanging from the ceiling on a talk show) to synchronization signals used 
by the TV stations. If you see distortion at the top and bottom or notice the frame isn't 
quite what you thought it would be, you're probably seeing the overscan that TV sta- 
tions don't intend you to see but that your computer displays because, unlike your tele- 
vision, the computer is unable to differentiate between wdiat should and should not be 
displayed. 

Retrieving (and Keeping) a Cursor 

If you have a PowerMac 7100 or 8100 with a standard monitor hooked up to the built-in 
video (the lower port), you may have noticed that your cursor seems capable of jumping 
off the edge of the monitor as if another monitor is next to it. The Mac believes there is. 
It sees the AV card in its slot and assumes there's a monitor connected. To find out, open 



Summary 



825 



the Monitors control panel and see if there's a second monitor there. If so, you have two 
choices — you can buy an AV adapter and put the standard monitor on the AV port, or 
you can move the nonexistent monitor out of the way electronically. 

To hide the nonexistent monitor, open the Monitors control panel and set the two 
monitors. The nonexistent monitor is still out there, but your cursor won't end up 
off-screen and lost. 

Summary 

The Mac monitor has gone from a proprietary black-and-white 9-inch to a variety of 
models with color and many more features. A monitor is a beast unto itself, a large and 
rather cumbersome beast next to the relatively elegant electronics of a CPU. It contains 
enough stored electricity to knock a person flat and is basically a giant, glass vacuum 
tube. Being a physical device, many of its tuneups and repairs are physical activities. 

It's important to put that monitor in the right place, especially considering the variety of 
models and features. Over time, its colors may wander, its focus may fade, and odd arti- 
facts may develop, but these problems are often easily fixed with the twist of a knob or 
the application of a tool. Some things can't be easily fixed or fixed at all, but if you know 
what they are, you can ameliorate or at least avoid exacerbating the problem. 
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Keyboard and Mouse 
Problems 

by Kelley Boylan 



rhe monitor, the keyboard, and the mouse are your interface to the computer, but it's 
the keyboard and mouse that are on the receiving end of your physical efforts. Obvi- 
ously, they take a lot of abuse, so keeping them clean and in good working order is all 
the more important, and fortunately it's not too difficult. Years of technology have gone 
into keyboards and mice, so you'd have to work pretty hard to do serious damage in day- 
to-day use. This chapter tells you how to best maintain your keyboard and mouse. 



The ABCs of ADBs 

A simple way to extend the life of your keyboard and mouse is to avoid plugging them in 
while the Mac is running. Unplugging is less of an issue, but if one has come unplugged 
or you want to try out a new keyboard or mouse, shut the Mac down first and then plug 
it in. The ADB (Apple Desktop Bus) port is very sensitive to static electricity, and one 
little spark too small to see can end your input until a repairperson installs a new con- 
troller chip. 

Repeated plugging and unplugging isn't a good idea either. ADB ports are rated for sev- 
eral thousand plugs and unplugs, but over the course of years you'll run up quite a few if 
you add a tablet to your ADB chain every other day. 

If you do need to plug and unplug a device now and then, it would probably be easier to 
daisy-chain the devices (see fig. 40.1). Apple keyboards come with two ADB ports: one 
can go to the back of your Mac, the other can be used for a mouse or tablet or trackball, 
and many third-party tracking devices have yet another port. (Some Macs only have one 
ADB port on the back, so you won't have any choice in the matter.) It's possible to put 
five or six ADB devices in a single chain without any problems, though if you're doing so 
with a PowerBook, be aware that you are going to use a lot of battery power keeping all 
those devices going. 
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Fig. 40.1 

Many devices can be daisy-chained from a single ADB port. 

Changing and Lengthening Cables 

An ADB cable more than six or seven feet long may cause data errors, producing typos 
that you didn't make, but the standard Apple ADB cable isn't the only one available. Any 
S-video cable will do the trick and can be found in much longer lengths at video supply 
stores. They use the same connector and pinout, though the length maximum remains. 

Various Connection Schemes 

Earlier Macs used a different connector and cable, an RJ-1 1 jack and an RJ-11 connector. 
(The RJ-1 1 looks like a telephone cord.) If you need to replace your older keyboard, 
Keytronics and DataDesk make keyboards that accept both ADB and Rj-ll jacks. The RJ- 
11 has a different pinout and is not compatible with an ADB port, so don't bother trying 
your old Mac Plus keyboard as a spare for your Quadra, i’he pinouts to the ADB are as 
follows: 

1. Data 

2. Reserved 

3. Power (+v) 

4. Return 

The pinouts for the DB-9 are obviously v^ery different: 

1. Ground 

2. -hSV 

3. Ground 

4. Mouse x2 

5. Mouse XI 

6 . Not used 



7. Mouse switch 
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8 . Mouse y2 

9 . Mouse yl 

Also be aware that DataDesk ADB keyboards have been known to have problems with 
some Macs, so try before you buy. They are not quite as compatible as they could be and 
have been known to mix mouse movements and keyboard inputs, as well as cause the 
keyboard to lock up when the machine is powered on. It seems to be specific to several 
machines, among them the Ilci, Ilsi, and Centris 650. Try the keyboard before you buy it, 
or make sure there's a return policy and no restocking fee. (DataDesk is working on the 
problem.) 

If you have an IBM keyboard that you're considering for your Mac, the good news is it's 
not a complicated decision. The bad news is it won't work, so there's no reason to 
bother. ADB is a proprietary Apple bus format that is not used by any IBM-only key- 
boards. Some manufacturers make keyboards that work with both machines though, so 
shop around if you need to swap keyboards in a multiplatform environment. (There's 
also a device that fits between a PS/2 keyboard and an ADB device, but it costs as much 
as a new keyboard.) 



Maintaining Mouse Health 

The single easiest way to keep a mouse running well is to keep it clean, and in that vein, 
use a mouse pad. They're inexpensive and make your mouse move more effectively than 
an average tabletop alone, which tends to be too slippery to allow the ball to get a good 
grip. The mouse pad will eventually build up a layer of grime from the oil on your hand 
and dust in the air, but it's easily cleaned with soap and water. If enough grime is trans- 
ferred from the pad to the workings inside the mouse, you will need to remove the 
mouse ball and clean it. Removal is a matter of simply rotating the cover on the bottom 
of the mouse counterclockwise or sliding it off sideways, depending on what model 
mouse you have (see fig. 40.2). You may need to clean the rollers that do the actual 
tracking, which is easily handled by a cotton swab or even the tip of your finger. If 
they're really a mess, a little — a very' little — isopropyl alcohol will help take it off (see 
figs. 40.3, 40.4, and 40.5). 

Parts That Wear Out 

The most obvious point of wear on a mouse is the Teflon^'^* "feet" on the bottom of the 
mouse that allow it to slide smoothly. 

They last a long time, many years, but heavy use (or heavy-handed use) does wear them 
out eventually, and they have been known to come off, though it's rare. If your mouse's 
feet have worn out or come off, you can shop hardware stores for small pieces of Teflon 
and simply cut them to fit and glue them on. If you can't find Teflon or if you need a 
quick fix, stick-on felt pads work just fine. They do wear out relatively quickly, but a 
sheet of felt pads costs very little, and each pad is easily replaced. There is a caveat though: 
Those pads release bits of felt and even bits of glue if they wear far enough, so be prepared 
to either clean your mouse often or replace it if you have to use felt pads exclusively. 
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Mouse Ball 




To open, turn retaining ring as 
indicated by the arrow from 
L (for locked) to O (for open) 



Retaining Ring 



Fig. 40.2 

rhe procedure for removing the mouse ball. 
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Fig. 40.3 

Cleaning the mouse is a straightforward process. Turn the mouse over and remove the cover. 




Fig. 40.4 

Remove the ball and clean it with mild detergent and allow to dr\'. 
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Fig. 40.5 

Clean the rollers inside the mouse as well. After the ball dries, place it back in the case and replace 
the cover. 

The second wear part is the mouse ball itself. There was a shortage a few years ago when 
Apple ran out of mouse balls. All the mice built when the Mac was released had mouse 
balls with a life expectancy of about five years, so five years later all the first-generation 
balls wore out. Production had to be ramped up quickly to catch up with demand, and 
the computer publications had a field day with headlines about mouse ball shortages. 
Now that Apple has multiple suppliers, it shouldn't be a problem again. 

If you notice that your mouse is skipping, not tracking smoothly, and generally not go- 
ing where you want it to, first clean the mouse ball and the roller bearings inside. Clean 
or replace the mouse pad, too. If that doesn't work, you may need a new mouse ball, 
available from Apple. If cleaning doesn't do the trick, you may need a new mouse. You 
might even look into buying a different device, a trackball or tablet, if the mouse isn't 
quite what you need to do the job. See Chapter 6, "Keyboards, Mice, and Other Input 
Devices." 

All Mice Are Not Created Equal 

Apple contracts its mice from different places, and not all the producers used to build the 
same part. These problems have since been resolved, but if you're thinking about buying 
a used mouse or a used computer with accompanying mouse, be aware that some of the 
mice are bit lame. 

Taiwan versus Malaysia, 'the better of the two models that came out in 1993 was 
manufactured in Malaysia. It has a heavier, gray ball, and its Teflon feet are thicker. The 
lesser model has a lighter, black ball and thin 'Feflon feet that are a lighter color, almost 
white. It was manufactured in Taiwan. 
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Pressing the button on the Taiwanese model appears to push the nose of the mouse 
down into the mouse pad, lifting the ball very slightly so that it no longer turns the 
rollers inside. The only "fix," if it can be called that, is to use a very hard mouse pad or to 
adjust the way you press the mouse button so that you're pressing closer to the center of 
the mouse than the nose. If you find the latter causes shooting pains in your hands, buy 
a new mouse. 

Optical Variations. Cursors have been known to keep going or bounce around after the 
mouse has stopped moving. Fhere may be times that you're sure you hit the icon you 
were shooting for, but it just didn't happen. The problem occurs in mice with slide-off 
(rather than twist-off) covers. 'Fhey use a mechanical device to keep track of the mouse 
ball's movements rather than an optical device. The mechanical device wears out. The 
optical device (an optical interrupter) doesn't wear out. 

Making the Mouse Go Faster 

If you've set your mouse to the fastest setting in the mouse control panel, and it's still 
not fast enough, there are a number of extensions on the market that will speed it up. 
However, if you're already suffering from an extension overload, here's a ResEdit alter- 
ation that enables you to speed your cursor: 

1. Open ResEdit. 

2 . Open a copy of the System file. 

3. Double-click the mcky resource. 

4. Double-click ID 6 therein. 

5. Change the last three numbers (which are usually 9, 15, and 21) to lower numbers. 

6 . Move the copy into the system folder and the older system file out. 

7. Restart the machine. 

Keep them sequential to avoid confusion. 'I'he lower the number, the faster your cursor 
will accelerate as it moves across the monitor. Keep a copy of your original System just in 
case something goes awry. 



Table 40.1 Mouse Fix-it Table 


Problem 


Solution 


Moving mouse affects cursor 


Taiwanese model. 


only when button is pressed. 


Replace mouse. 


Mouse skips or will not respond. 


Clean mouse ball, rollers, pad. 
Possibly replace ball. 


jittery, unpredictable movement. 


Failed mechanical interrupter. 
Replace interrupter. 


Mouse too slow at highest speed setting. 


ResEdit your System file. 
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Maintaining Keyboard Health 

Your keyboard takes more physical use and abuse than any other single component, and 
just as with the mouse, keeping it clean is a top priority. Before going further, you may 
want to read Chapter 6, "Keyboards, Mice, and Other Input Devices." 

Cleaning the Keyboard 

It's obviously a little more difficult to take a keyboard apart and clean it. The key caps on 
most keyboards are removable with a special tool — check local electronics shops. If you 
can't find the right tool, don't try it. It's too easy to break a key or its mounting pin. 
Without even removing the key caps, you can often fix a sticky key by just spraying 
contact cleaner around the offending key. 

If that doesn't work, or you really have a mess to clean up, just removing the keys and 
cleaning out the gunk won't do it. A spilled soft drink, for example, is a major cleaning 
job. Start by removing the screws on the underside of the keyboard and, without touch- 
ing the printed circuits inside, clean off as much as you can. Be aware that a single spark 
of static can fry your keyboard, so don't move around on carpet before or during a clean- 
ing, and if you have a static strap, use it. Isopropyl alcohol makes a good cleaning solu- 
tion. 

Misbehaving Keyboards 

Does your keyboard seem to have remapped itself to another character set? Do keystrokes 
come out of nowhere or fail to come out at all? Read on. 

Changing Keymaps. If you're using a system that has several keymaps installed (for 
different languages or layouts), pressing 5=C+option+space will toggle between them. Lan- 
guage types that could be installed include Deutsch, Deutsch Schweiz, Espanol, France, 
France-numerique, Italiano, Suisse Romand, and of course, U.S. There's also the QWERTY 
and DVORAK layouts. 

Some applications use K+option+space as a dedicated command, which can be a real 
problem. You can remove the additional keymaps — they'll be installed in the System — or 
remap the K+option+space sequence in the application, assuming the application will 
allow it. Alternatively, you can use ResEdit and the following procedure to make the 
keyboard icon visible in the menu bar: 

1 . Open ResEdit. 

2 . Open a copy of the System file. 

3 . Double-click the itlc resource. 

4 . Double-click ID 0 . 

5 . Select 1 in "Always show keyboard icon." 

6. Move the copy into the system folder and the older system file out. 

7. Restart the machinp. 
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Tip 



The adjustable keyboard handles keymapping a little differently than the rest of the keyboard line, 
but the problem seems to be limited to a few applications. If you're having problems with your 
new adjustable keyboard, try out a standard keyboard before resorting to drastic issues. If it's the 
adjustable keyboard that's causing problems, you can either replace the application, replace the 
keyboard, or try to find an extension on the bulletin boards or local services that remaps things 
correctly. A few have been written, but they are not widely distributed. 



When All the Keys Aren't There. Not all keyboards are created equal, and some of 
them are missing a few keys, relative to others. If you have a keyboard without function 
keys but really need those function keys, check the on-line services for a copy of Key- 
board Plus. It allows you to emulate FI through FI 5, Page, Page Down, Home, Fnd, 
Delete, and Insert/Help. It also contains mappings for a numeric keypad. 

On older Macs or others without an Escape key, try the tilde/grave-accent key (~ and ' ). 
It should do the trick. 

If you'd rather not have a keyboard or a mouse on a server, you can use a tool like Server 
Manager as a remote keyboard. It also gives you control over who has access to the sys- 
tem via password options, and while it's an extreme method, maintaining access to your 
Mac is also an extreme situation. (Server Manager is a product of Technology Works, 
1 - 800 - 688 - 7466 .) 



PowerBook Considerations 

While it is possible to hook an external keyboard to your PowerBook (thereby allowing 
you to use a full size keyboard rather than the 88 percent of full size built-in keyboard), 
there are considerations. A keyboard draws power, so try to keep your PowerBook on AC 
rather than battery power when the external keyboard is attached, lest you run out of 
juice a lot sooner than you expect. T here's no danger of overdrawing the power supply; 
just be aware that you'll run the battery down faster with each device you attach to the 
ADB chain. 



Summary 

If either mouse or keyboard should die, this chapter contains directions on cleaning and 
repair, from a simple mouse-ball wash through disassembly of a keyboard. Enduring 
hour upon hour of battering, keyboards and mice do occasionally fail, but as often as 
not, a cleaning is all that's necessary. Eventually you'll probably have to clean either a 
keyboard or mouse, if not both because keyboards and mice come into direct contact 
with human hands — they will eventually get grimy. Treating the equipment properly by 
not plugging ADB devices in while the power's on and keeping food and drink away will 
extend their lives a great deal. Handle them with care, and they'll last through several 
generations of CPUs. 
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Chapter 41 

Software Troubleshooting 

by Shelley Brisbin 



This chapter describes the methods and tools you need to solve problems with software 
on your Macintosh. It discusses troubleshooting methodolog}^ and thought processes, 
and then covers some software diagnostic tools and how you can prepare for and solve 
software problems. 



Troubleshooting Methodology 

rroubleshooling is the process of discovering what's wrong, why it's wrong, and how to 
fix it. It is important to think logically and clearly about the problem, eliminate what 
variables you can, and take a systematic approach to solving the problem. It is also 
important to be prepared for trouble before it happens. 'I'o do this, you need an under- 
standing of what resources are available to you and what actions can make your task 
easier. For a thorough discussion of how to determine the source of Mac problems 
(hardware, software, or human error), see chapter 33, "Problem Isolation." 

Start with the Right Approach 

Because no two Macs have exactly the same software installed, and because everyone 
uses that software in a slightly different way, troubleshooting problems that you believe 
are caused by software can be tricky. That's the bad news. The good news is that you 
have plenty of resources to turn to. The first is your common sense. As discussed in chap- 
ter 33, finding the true source of the problem by eliminating variables is an important 
early step. It's also important to take a methodical, calm approach to troubleshooting, 
especially as your frustration grows. 

First Things First 

When you experience a problem — the computer freezes, crashes, or bombs, your Mac 
refuses to startup, software won't load, and so on — the first thing to do is find out 
whether the problem is a one-time occurrence or a true source of trouble. Shut down 
your Mac and re-create the problem situation. Turning off the computer resets the soft- 
ware, flushes the memory, and gives you a clean slate. If the problem recurs, it's time to 
take a closer look. 
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The Human Factor 

While you eliminate possible culprits, make sure that the problem you are having is not 
the result of human error. If, for example, you can't find a document you are certain you 
created and saved, be sure you saved the file in the proper place. Often, when the Save 
dialog box appears, your default folder is not the one you want your documents saved to. 
Use the Find command in System 7, or the Find File DA in System 6, to search for mis- 
placed files. 

Other human errors occur when you load a piece of software that isn't compatible with 
your Macintosh or its system software. You usually find a list of the minimum require- 
ments, both hardware and software, in the documentation of commercial applications 
you buy, or in Read Me files on disk. Check these before you panic. 

Most avoidable mistakes occur because you try to take shortcuts, or don't adequately 
read documentation. Many Mac users avoid manuals because the Mac is so easy to use. 

If that's the way you work best, remember that when something goes wrong, a wealth of 
information may be available in a place that's near at hand, the software documentation. 

Utilizing Troubleshooting Methods 

Using problem isolation strategy to trim the list of possible problems with software to 
the minimum, begin your diagnosis by stating the problem you have in specific, con- 
crete terms. It's not enough to say "My Mac won't start up." Better to say "When my 
Mac starts, it freezes or restarts while the icons of control panels and extensions are 
appearing at the bottom of my screen." 

Your next task is to find out whether the problem occurs all the time or intermittently. 
Re-create the conditions under which the problem occurred. Try to re-create the problem 
several times, being careful not to change anything so that the circumstances are identi- 
cal each time. If you're stumped by a particularly thorny problem, you may choose to 
alter conditions slightly (changing one variable at a time) to see what effect these 
changes have. 

When you have a lead on a problem, it's possible to determine what isn't at fault. If, for 
example, you get a system error only when you open Microsoft Excel, chances are that 
the trouble is with that program, and not with the printer, the Chooser control panel, or 
Microsoft Word. 

The Nature of Software 

Software problems usually fall into one of several categories: 

■ Incompatibility 

■ Data corruption 

■ Configuration problems 

Software incompatibilities are particularly noticeable at startup. The system software, 
control panels (CDEVs), and extensions that load when you start the computer can often 
clash with others loading in the same sequence. Software vendors don't always write the 
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programs in accordance with Apple's guidelines, and even when they do, the sheer num- 
ber of startup files available means that not every product has been tested with every 
other product. 

Incompatibilities also occur between applications, but they are less of a problem because, 
unlike startup files, applications aren't constantly running in the background, interact- 
ing with the operating system. The solution to software compatibility is usually to elimi- 
nate a problem program from your startup routine. 

Corrupted or damaged software can lead to crashed and frozen computers. Software can 
become corrupted by defective media (hard disks or floppies) or at the time of a crash. 
You may have corrupted files or applications. The solution is usually to replace the prob- 
lem file. If you're having trouble with application software, getting a fresh copy from 
your original program disks is your best bet. If it's a data file, or a file that supports a 
software application (like a preferences file), you should use a backup copy to replace it. 

Older Macintosh software can often be loaded onto your hard disk simply by dragging 
an icon from a floppy to the disk. In the past few years, setting up a large application has 
meant running an installer program, which puts the program and supporting files in 
special locations, with the proper folder names. Misplacing a component file may cause 
a software problem. 

Another configuration woe is memory. Using the Get Info box for each application 
on your Mac, you can see how much memory the program uses and needs. Often, the 
default memory setting isn't enough to reliably run the software. If you're having prob- 
lems opening files or you're experiencing application errors, use Get Info, as shown in 
figure 41.1, to boost the memory allocation. 
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Fig. 41.1 

In the Finder, click once on an application program's icon and choose Get Info from the File menu. 
Increasing the amount of memory available for the application may stave off some errors. 

Using Documentation 

Getting your list of possible causes down to a manageable number makes the next 
important task easier. You need to look for help, either from your software documenta- 
tion, vendor technical support, or another source. 
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Many software manuals do a fine job of explaining the program's features, but trouble- 
shooting is usually a big weakness. Many do not print the error codes you see when a 
problem crops up, making those codes pretty useless. Others don't organize their trouble- 
shooting sections very well. Still others, perhaps on the theory that Mac users don't read 
documentation, omit problem solving altogether. Apple's user manuals, of course, are 
only useful if you have trouble with system software. Even if the troubleshooting section 
of a software manual is poor, a good glossary of terms or index can often help you find 
reasons for odd behavior. 

Seeking Outside Help 

If the user manual doesn't contain the answer you need, it may have one last bit of infor- 
mation to offer: the phone number or electronic mail address of the company's technical 
support staff. It may be tempting to call tech support the minute you suspect trouble 
with software, but your call will be much more productive if you try to solve the problem 
yourself before calling. First of all, the process of finding out where your problem actu- 
ally lies is similar to the questions you are asked by a technical support representative. 
You need to know details about your Mac's configuration, the versions of system and 
application software you are using, when the problem you're calling about appeared, and 
so on. You spend less time on the phone (and probably save long distance charges) if you 
do your homework and use the resources you already have to solve problems, before 
taking them to technical support. This is even more relevant as software companies' tech 
support lines become busier, and as a few companies begin charging users for support. 

Most major Macintosh software vendors maintain a presence of one or more on-line 
services, such as America Online, CompuServe, GEnie, or AppleLink. If you have an 
account on one of these services, you may find that reading through messages posted in 
the software vendor's forum or bulletin board area can answer some of your questions. If 
not, post your problem and await the solution. This process may take awhile, depending 
upon how well-staffed the on-line area is and how much other traffic is there. 

You do have other technical support options. Many consultants specialize in recom- 
mending and installing Macintosh products and solving Mac problems. A consultant can 
take the time to work through a problem with you, and evaluate it in the context of your 
whole system. The consultant may advise you on the phone or in person, and may even 
solve your problem for you, with know-how and/or diagnostic tools. This personal ser- 
vice usually comes at a high price: between $50 and $100 an hour. 

A less costly way to get hands-on support is through a local user group: people who 
gather to share the joys and problems of Mac ownership. User group members may have 
experienced problems similar to yours. Like on-line technical support, though, a user 
group does not provide instantaneous help. 

Software Diagnostic Tools 

This section offers an in-depth look at how your Macintosh works, how files interact 
with one another and the operating system, and where problem areas lie. Having one or 
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more of these tools installed on your Mac before trouble starts can help you diagnose 
crashes and other problems. 

Conflict Catcher II 

Casady and Greene's Conflict Catcher enables you to search your system for startup files 
that don't work well with one another, or that aren't compatible with the Mac's system 
software. Conflict Catcher also manages your startup files, allowing you to turn the pro- 
grams on and off at startup. Like the startup programs it is designed to manage, Conflict 
Catcher loads at startup. Whether or not you're experiencing software related problems, 
installing Conflict Catcher can help you identify and eliminate trouble caused by startup 
programs. 

Once installed, the Conflict Catcher control panel loads every time you start the Mac, 
before the rest of your control panels, extensions, and startup files load. Conflict Catcher 
examines the rest of your startup files, looking for incompatibilities among them. 

rhe variety of startup files produced by commercial vendors and shareware writers 
means that some are not necessarily compatible with others. The Macintosh System also 
expects startup files to behave a certain way. When a developer hasn't followed Apple's 
rules, problems in loading can result. Some startup files simply aren't compatible with 
one another. These incompatibilities can prevent the Mac from completing its startup 
process. A problem startup file may freeze the machine, or simply not load, when a file it 
doesn't like is present. Even if the startup process is complete, incompatibilities may 
show up when you use a control panel or an application that relies on a startup file. The 
computer may once again freeze or display a system error. Conflict Catcher's startup file 
tests can locate problem programs, letting you remove them if they're incompatible with 
your system, or install a new copy if the startup file has become corrupt. 

You can configure Conflict Catcher, set up startup tests, and enable/disable your startup 
files from the Conflict Catcher control panel. To modify the course of a startup, hold 
down the space bar after your Mac begins to boot, but before you see icons appearing at 
the bottom of the screen. Keep the space bar held down until Conflict Catcher's window 
appears (see fig. 41.2). You can now use the program's features. 
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Fig. 41.2 

Conflict Catcher's main window shows control panels and extensions, and allows you to enable and 
disable them. 
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You can tell Conflict Catcher to test your startup files as the boot sequence progresses. 

If Conflict Catcher finds a problem, you have the option of disabling the problem file, 
restarting the Mac, or ignoring Conflict Catcher's warning. 

Several other startup managers, including the freeware Extension Manager, allow you to 
turn startup files on and off, preventing them from loading. Unlike Conflict Catcher, 
they don't offer the testing feature. 

Even in the area of startup management, Conflict Catcher's clean interface offers a lot of 
flexibility. You can create sets — groups of startup files to be enabled under different cir- 
cumstances. For example, you may choose to disable all network-related control panels 
and extensions when you're not printing or using other network services. That saves 
memor)^ and time in booting the Mac. When you need the network again, restart and 
use Conflict Catcher to enable a network set, which includes the appropriate startup 
files. Sets are also a great way to automatically load a set of applications at startup: a 
spreadsheet program and a charting application, for e.xample. If you're using your 
PowerBook with battery power, use a minimal set of startup programs to speed the boot 
process and save batteries. When you're plugged in, enable the network, your favorite 
control panels, and startup applications. 

You may create as many Conflict Catcher sets as you like. Unless you choose a new 
Conflict Catcher set, the last set you used will be used at your next startup. You can 
also assign keys to Conflict Catcher sets. Hold down a key during startup to activate 
the appropriate set. 

Conflict Catcher links are yet another way to group files. Grouped links establish rela- 
tionships between startup files. Some applications, such as CE Software's DiskTop and 
AppleTalk Remote Access, use several extensions and control panels. Putting them 
together in a grouped link lets you enable or disable the group according to your needs. 
Incompatible links point out startup files that are known to be incompatible. Using Now 
Software's Super Boomerang with Symantec's Directory Assistant doesn't work. You 
could create an incompatible link that tells Conflict Catcher to disable Directory Assis- 
tant if Super Boomerang is loaded, and vice versa. Force Order links establish a loading 
order for startup files. Some files must be loaded in a certain order, because they are 
either dependent upon previously loaded files, or must precede others. 

Casady and Greene 
22734 Portola Dr. 

Salinas, CA 93908 
(800)359-4920 
Price: $79.95 

Crash Barrier 

Crash Barrier from Casady and Greene can soften the blow of a Mac crash. It is a control 
panel that loads when you start the Mac, and helps you recover if the computer freezes 
or gives a system error. 

When a Mac freezes, the cursor, keyboard, and mouse don't move, and the computer's 
operations come to a halt. You're stuck. Crash Barrier lets you use a keyboard sequence 
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you define or the Interrupt button on the Mac to enter a dialog box with options you 
can use to unstick the Mac, most of the time. That's better than trying to find or remem- 
ber the Interrupt code, and your chances of recovery are better. Some Mac users don't 
install the restart/interrupt switch on their computers, and because a few Macs, like the 
Duos, lack interrupts. Crash Barrier's keyboard interrupt access can be a lifesaver in these 
cases. 

If your Mac crashes, Crash Barrier can also help you get back on your feet. Its dialog box 
gives you the chance to save your work, recover from the crash, or restart (see fig. 41.3). 
You will be warned that a crashing Mac is a sign of possible trouble, and that while Crash 
Barrier can save you for the moment, it's probably time to find out why the Mac is caus- 
ing problems. 




Fig. 41.3 

In Expert Mode, the Interrupt dialog box gives you several courses of action to choose from. 

Beginner mode displays only the Fix It!, Restar:, and Quit options. 

Crash Barrier can fix some problems it finds when crashes occur. You can specify how 
and whether Crash Barrier monitors your Mac's memory to determine whether memory 
is becoming corrupted. When this monitoring is enabled, Crash Barrier can warn you of 
corruption and allow you to fix the problem. You can also choose to have Crash Barrier 
fix corrupted memory automatically, at the time of a crash. Both of these features require 
you to use Crash Barrier in Expert mode. 

Casady and Greene 
22734 Portola Dr. 

Salinas, CA 93908 
(800)359-4920 
Price: $79.95 

Apple Personal Diagnostics 

Apple's Personal Diagnostics (APD) is a software package designed to gather information 
about your Mac to help you solve problems. Most of APD's tests look at your Mac's hard- 
ware: logic board, memory, disk drives, video, and so on. APD also includes a software 
testing module, which performs checks on your system and other software configurations. 

You can run APD's tests individually or as a group, and you can set the software to run 
diagnostics at regular intervals, if you're using System 7, as shown in figure 41.4. 
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Fig. 41.4 

APD's automatic diagnostics run when your Mac has been idle for an inter\^al you select. To use it, 
you must be using System 7, and must have the APD extension in your System folder. 

APD's system software test examines your system file and directory structure, and lets 
you know if APD finds more than one System folder on your startup disk. Multiple Sys- 
tem folders are bad news for your Mac. The computer looks to the system file for startup 
and other instructions. If there are two system files, the Mac may freeze or crash because 
it's unsure where to get its operating instructions. If APD finds a problem with your sys- 
tem software, it'll fix it if you give it permission by clicking OK. 

Apple Personal Diagnostics package includes a bootable floppy disk that lets you run the 
diagnostics from a floppy drive, enabling you to fix problems it finds on your usual 
startup drive. You can't fix the startup drive that is currently in use. 

APD can gather a wide variety of information about your Mac and software including 
hardware configuration, system software version, applications, control panels, extensions 
present, and more. By creating a report, you can view and evaluate your Mac's configura- 
tion and deal with problems APD has found. Use the list of applications, for example, to 
locate and remove old versions of applications that you didn't know were still on your 
hard disk. 

One of APD's handiest features, and one that is missing from many diagnostic products, 
is a series of troubleshooting tables in the user manual. In these tables, you find the mes- 
sages APD displays or sends in reports, and a list of steps you can take to deal with the 
problem. Tables are divided by the type of test that generates the message. 



Emergency Preparations 

If you experience serious problems — so serious that you're unable to boot the Macintosh 
normally — it's essential that you find a way to get the computer working again so that 
you can solve your problem. The best way to do this is to create one or more emergency 
startup disks. Booting the Mac from an emergency floppy also allows you to perform 
diagnostics and repairs on a startup hard drive. 
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Minimal System 

If you have looked at your system folder lately, you know that it contains lots of files. 
Your system folder is probably more than 2 MB, and could be as much as 5 MB, in size. 
You can't get that much information onto a floppy disk. High density floppies have a 
maximum capacity of 1.4 MB, while the older double-density variety can hold BOOK. 
Getting a working system folder onto a floppy is called creating a rnUiinial system. To 
create it, you must eliminate any unnecessary files from the System folder. 

There are several ways to create a minimal system disk: 

■ Use Disk Tools disks. Macintosh systems include a floppy disk called Disk Tools. This 
disk contains a stripped-down version of the system and two Apple utilities for 
repairing damaged Macs. You can do little more than run this software, but it may 
be enough to get your normal startup disk back in working condition. 

■ Use the Installer. The Apple Installer disks, which came with your Mac, can put a 
fresh copy of the operating system on your hard disk. If you choose to install a 
minimal system, you can place it on a high density floppy for use as a startup disk. 
When you use the Installer, be sure to select the minimal system configuration that 
is specific to your Macintosh. Different Vlacs require different software to start up 
properly. 

■ Use a Diagnostic Tool. Diagnostic tools such as Apple Personal Diagnostics, Norton 
Utilities, MacTools, and others include emergency disks with minimal versions of 
the operating system, as well as their diagnostic applications. 

■ Create your own startup disk. If you use System 6, it may be possible for you to drag 
the files you need for a minimal system disk onto a blank floppy, along with the 
diagnostic software of your choice. System 6 and its accompanying files are much 
smaller than those associated with System 7. If you take this approach, be sure that 
the copy of the system and Finder you drag to the blank disk are not corrupted. To 
make the file fit, you may have to remove fonts and desk accessories with the Font/ 
DA Mover, available on your Apple-supplied system disks. 



VI 



Disk First Aid 

Apple includes Disk First Aid with every Macintosh. You find it on the Disk Tools disk. 
Disk First Aid takes a cursory look at your Mac's system and directory structure and 
makes minor repairs. Using the copy of Disk First Aid on your Disk Tools disk, you 
can repair a damaged startup drive when booting from the Disk Tools floppy. 

Disk First Aid lets you verify your hard disk — check to see that the media is without 
defects that could corrupt files — and check the structure of the disk's directory. If Disk 
First Aid finds problems, you can repair them (see fig. 41.5). 

You can run Disk First Aid on any disk (hard disk, floppy, or removable media). The 
program does not possess the advanced features of commercial disk diagnostic software, 
but it's a good first step as you work to eliminate possible causes of difficulty. 
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Fig. 41.5 

Disk First Aid reports its progress in analyzing your disk drive. 

HD SC Setup 

HD SC Setup is another Apple utility found on your Disk Tools disk. With it, you can test 
or partition your hard disk. Partitioning the disk divides it into as many volumes as you 
like, making it appear that you have several disks. This is useful for organizing your files 
or using multiple copies of the Macintosh system at the same time. HD SC Setup does 
not have the sophisticated partitioning features of tools like FWB's Hard Disk Toolkit (see 
chapter 36, "Hard Disk Problems"), but it can create basic partitions and perform a quick 
test of your hard disk's integrity. Use HD SC Setup if you're having trouble mounting or 
using hard disks with your Mac. 

Virus Protection Programs 

Computer viruses can, unfortunately, find their way into your computer when you copy 
files from a friend, or even when you install new software. A virus may corrupt data, 
cause your computer to crash, or erase your hard disk. It may also lie dormant until 
something triggers it. Because a virus's actions can't be predicted or easily recovered 
from, it's important to defend your system against them. 

Virus detection and protection software loads when your Mac starts up. Some programs 
scan disks as you insert or mount them, and some allow you to perform a virus scan at 
any time. The software looks for corrupted files or files with viruses attached to them. 

If you experience unusual problems with your Mac that can't be traced or that seem 
intermittent, you may have a virus. If you do have virus checking software installed, 
use it to scan your disks (particularly your startup hard disk) while the system is in use. 

If you find viruses, let the software remove them, or follow the software's instructions 
for deleting problem files. 

Serious virus attacks affect multiple files and folders. If your system becomes infected, it's 
a good idea to reinstall your system and software, even if the infection has been elimi- 
nated by a virus checker. The system software is a particular target of virus writers. Fortu- 
nately, it's easy to reinstall. If you have a good backup of your disk, try reinitializing 
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(erasing) the disk and reinstalling everything. If you do this, be sure that your backup is 
not infected by viruses. 

Because new viruses are created and found on a regular basis, virus detection software 
must frequently be updated. If you buy a commercial package, like Virex or SAM, the 
vendor will make updates available regularly. Two freeware virus checkers. Disinfectant 
by John Norstad and GateKeeper by Chris Johnson, are also very popular, and are up- 
dated as new viruses are discovered. If you have an account on an on-line service like 
CompuServe or America Online, you may be able to download updates of commercial 
and freeware programs soon after they become available. For more information on virus 
detection, see Chapter 32, "Virus Detection and Prevention." 

Correct Enablers 

When Apple released System 7.1, it introduced the System Enabler, a system extension 
that contains software specific to each new Mac model. In order for your System 7.1 Mac 
to work properly, you must use the correct System Enabler. 

The Macintoshes listed in table 41.1 require System 7.1 and the specified enabler. 



Table 41.1 Macintosh System Enablers 


Macintosh 


System Enabler Used 


Curr. Version 


Macintosh Centris 610 


System Enabler 040 


1.1 


Macintosh Centris 650 


System Enabler 040 


1.1 


Macintosh Centris 660AV 


System Enabler 088 


1.1 


Macintosh Color Classic 


System Enabler 401 


1.0.5 


Macintosh llvii' 


System Enabler 001 


1.0.1 


Macintosh llvx 


System Enabler 001 


1.0.1 


Macintosh LC III 


System Enabler 003 


1.0 


Macintosh LC 475 


System Enabler 065 


1.0 


Macintosh LC 520 


System Enabler 403 


1.0.1 


Macintosh PowerBook 1 60 


System Enabler 1 31 


1.0.3 


Macintosh PowerBook 1 65c 


System Enabler 1 31 


1.0.3 


Macintosh PowerBook 1 80 


System Enabler 1 31 


1.0.3 


Macintosh PowerBook 180c 


System Enabler 1 31 


1.0.3 


Macintosh PowerBook Duo 210 


PowerBook Duo Enabler 


1.0 


Macintosh PowerBook Duo 230 


PowerBook Duo Enabler 


1.0 


Macintosh PowerBook Duo 250 


PowerBook Duo Enabler 


1.0 


Macintosh PowerBook Duo 270c 


PowerBook Duo Enabler 


1.0 


Macintosh Quadra 605 


System Enabler 065 


1.0 


Macintosh Quadra 610 


System Enabler 040 


1.1 


Macintosh Quadra 650 


System Enabler 040 


1.1 


Macintosh Quadra 660AV 


System Enabler 088 


1.1 



(continues) 
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Macintosh Quadra 800 



System Enabler 040 



1.1 



Macintosh Quadra 840AV 



System Enabler 088 



1.1 



Macintosh TV 



System Enabler 404 



1.0 



®]993, Apple Computer 

Apple has also released a System enabler with a different purpose. 

Installing the 32-bit System Enabler in a Mac 11, IIx, Ilex, or SE/30 that runs System 7.1 
lets these computers use 32-bit addressing — the means by which Macs can access up to 
128 MB of RAM, if that much is installed. These older Macs require System 7.1 and the 
enabler to access this amount of memory. 



This chapter discussed how to find and solve problems with Macintosh software. You 
learned troubleshooting methodology and the types of problems you can solve with 
software diagnostic tools. You also learned how to use software diagnostic tools to find 
and remove problems. 

The chapter discussed how to deal with emergency situations, when it's impossible to 
boot your Mac from its normal startup disk, and how to use an emergency floppy to fix 
your problem. We also discussed how viruses and improper or missing system enablers 
can cause trouble. 



Summary 





Chapter 42 

System 7 Problems 

by John Rizzo 



System 7 is several years old now, and has proven to be no more problematic than Sys- 
tem 6. Overall, it's more extensible, more versatile, and just plain more useful than Sys- 
tem 6. Each new system software release has brought System 7 more functionality (and 
therefore more software), adding features to applications that just don't work in System 
6. However stable this new base of code, more features means more places to look for 
a problem when things go wrong — more settings, extensions files, and more control 
panels. 

To make problem solving a bit more complex, not all versions of System 7 are alike. Sys- 
tem 7.1 changed the way fonts were handled, and System 7.5 added major new software 
such as PowerPalk and QuickDraw GX. (See chapter 4, "Overview of System Software," 
for details of the various versions of system software.) In this chapter, you will learn how 
to deal with the problems you may encounter with System 7 — frozen screens, system 
crashes, incompatibility between hardware and software, and incorrect memory settings. 



Losing Control 

The Mac is only useful when you are at the helm, but occasionally, the Mac stops work- 
ing for what seems like no reason at all. This forces you to restart your computer, result- 
ing in lost data and time. There are a few methods for getting back control of your Mac, 
and there is even software that can help you make the best of an unpleasant situation. 
The situation becomes more than unpleasant if the Mac stops working on a regular basis, 
but there are ways you can get to the bottom of things. 

Regaining Control of a Hung Mac 

A frozen screen, also referred to as a hnnsi computer, is a common method the Mac uses to 
deal with an upset stomach (temporary or systemic software conflicts in RAM). Babies 
burp, but the Mac hangs. The Finder or your application just stops dead in its tracks in 
the middle of whatever it was doing, suspended in time. Sometimes you can move your 
cursor around freely, not realizing your screen has frozen. In this case, you will notice 
that the buttons and menus work, but are mere pictures. Other times, your cursor freezes 
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to the spot along with the rest of the screen, or disappears altogether. In any of these 
cases, you have lost control of your Mac. 

You can do several things to regain control of a hung Mac. Preferably, you will want to 
regain control without having to shut the power off because cutting the Mac's power 
with open applications can damage them. 

1. Wait a minute or two. Make sure your Mac really is hung, and not just working out 
a complex problem or waiting for a network procedure. If a watch indicator or time 
thermometer is displayed, make sure it is frozen as well — if it is moving, your Mac 
is working. In normal operation, indicators and thermometers can stop for a short 
while if the Mac is too busy doing something else, so be sure to study them for any 
motion. 

2. If your screen really is frozen, press J^+period. This step can stop a process that has 
gone haywire and is running in loops. If you get control of your application, save 
your data immediately. 

3. If K+period doesn't work, force your application to quit using K+Option+Escape. 
This works in the Finder as well as in any other program. A message will come up 
giving you the options to force a quit or to cancel (see fig. 42.1), warning you that 
unsaved changes will be lost. These aren't the greatest of options; forcing your 
application to quit will result in the loss of any work you did since the last time 
you saved, while pressing Cancel returns you to a frozen screen. Unfortunately, 
you don't have much of a choice at this point. 



O Force “Microsoft Ulord” to quit? 

UnsoLied changes mill be lost. 

(Force Quit] 



Fig. 42.1 

Forcing an application to quit is one way to release a frozen screen. 

4. If you have successfully returned to your application (step 2) or to the Finder (step 
3), quit out of any other applications that may be open and shut down your Mac 
by using the Finder's Shutdown command in the Special menu. Start up as normal. 
You could also select Restart, but Shutdown will reset RAM more effectively. 

5. Sometimes hitting the Force Quit button in figure 42.1 will do nothing — the Force 
Quit dialog box also freezes. If your screen is still frozen, hit the restart switch, 
located on the front or side of most Macs, and on the back of PowerBooks. 

6. Occasionally, the restart button will be ineffective as well. Shut off your Mac using 
the power off button located on the back. 

7. If all else fails, remove the power cord from the AC outlet. Use this step as a last 
resort if your power button isn't responding. In this case, you may have a cabling 
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misconfiguration or malfunction that is playing games with the voltages in your 
power system. 

System Crashes 

You know your Mac has crashed when you get a message with a bomb icon in it saying 
something very informative such as, ''Sorry, a system error has occurred." A system crash 
is more serious than a frozen screen; you cannnot gain control of your Mac without 
restarting. 

rhe crash message sometimes contains two buttons, Restart and Resume. You should try 
the Restart button, because pressing Resume usually results in a frozen system crash win- 
dow. Quite often the Restart button won't w^ork either, forcing you to hit your Mac's 
restart switch or shut off the power. 

Tools for Frozen Screens and Crashes 

If you aren't happy with the choice of staying frozen or forcing a quit without having 
the chance to save your data, there are some software tools that will help wiien your Mac 
hangs and crashes. 

Crash Barrier from Cassady & Green (discussed in chapter 34, "Hardware Troubleshoot- 
ing") gives you a keyboard combination that will help you get control of your Mac. In 
the case of a system crash. Crash Barrier presents a dialog box that gives you options that 
attempt to regain control of your Mac. Crash Barrier doesn't always w^ork, but when it 
does, you get a chance to save your work before restarting. Crash Barrier can also auto- 
matically save your file for you as you work, so that you don't lose a lot when something 
does go wTong. 

NowSave from Now Software will save your file every time a certain number of key- 
strokes is hit, or after a certain number of mouse clicks or minutes. You can set a differ- 
ent save frequency for each application, and you can set NowSave to create a buffer of 
your most recent keystrokes, which you can recover in case you need to restart. 

Fixing the Problem 

Sometimes you will find that a frozen screen or crash is a one-time occurrence, and not 
indicative of any problem. In these cases, restarting the Mac will get you up and running 
without any further problems. Other times, the problem will come back again to haunt 
you. Continuing crashes and frozen screens are usually caused by software — document 
files, applications, or system software that have been corrupted or are conflicting with 
each other. Occasionally, the problem w411 be with your hard disk, and a good hard disk 
utility may help locate and fix the problem (see chapter 36, "Hard Disk Problems"). 

Whether the cause is software or your hard disk, a problem is easier to track down if it is 
repeatable, in that it predictably occurs when a certain set of conditions come together. 

It may be a particular application that needs to be reinstalled, or a conflict between two 
or more extension files or control panels. Random crashes are more difficult to pinpoint, 
and you may resolve the problem only after reinstalling a lot of your application and 
system software, without ever discovering exactly what was broken. 
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Multiple System Files. An easy thing to check for are multiple copies of the System file 
(use the Find command in the Finder). You should have no more than one System file 
on each disk or partition. Having two can cause random crashes and frozen screens, as 
both fight for control of the Mac. 

You can break this rule if you use a program designed to manage more than one System 
file and folder. System Picker, Blesser, or Switcher are shareware or freeware utilities that 
can be found on many computer bulletin boards and disk collections of shareware. With 
any of these programs, you select the System folder that you want to use, and the pro- 
gram prevents any others from loading into memory. This is useful if you are trying out 
different versions of system software, and want to switch back and forth between them. 

It is a safer practice, however, to decide on one System and delete any others. 

Conflicts. A common cause of crashes and frozen screens is extension file conflicts (see 
chapter 33, "Problem Isolation," for the methodology of isolating the offending exten- 
sion files). Applications can also be incompatible with each other, although this is rarer. 

A utility that can help is Help! from Teknosys. Help! looks at all your system software 
and applications, and notes whellier you have any files that are known to be incompat- 
ible. It can also tell if you have files that are damaged, or if you have duplicate copies of 
software, including fonts or device drivers. 

Other Possible Problems. If the problem only happens in an application, try reinstall- 
ing the application from the original set of floppy or CD-ROM disks. You can also try 
reinstalling the System softw^are from your Apple disks. 

Repeatable or random crashes can also be caused by sofbvare that is incompatible with 
your Mac's processor, or an incorrect setting in the Memory control panel. We discuss 
these next. 

Processor Incompatibilities 

Incompatibilities between older software and newer CPU chips are common in the PC 
world, but are rare in Macintosh computing. Apple has done a better job than any other 
operating system manufacturer in successfully making compatibility with future hard- 
ware a reality. Decade-old applications written for the 68000 CPU can run flawlessly on 
Macs using 68040 and PowerPC chips. 

However, incompatibilities do occur when the software developers don't follow Apple 
programming guidelines, so that software that runs fine today unexpectedly crashes with 
a new model of Mac. The bad news is that even major software houses are guilty of occa- 
sionally producing software that doesn't work on major new Mac lines. The good news is 
that major incompatibilities have only occurred three times during the Mac's history. 

The first time was in 1987 with the introduction of the Mac II, which used the 68020, a 
processor that was not used for very long in Macs. All applications have long since been 
rewritten to compensate for any incompatibility. The second time was with the introduc- 
tion of the first Quadras, which use a 68040 chip. The third time was at the introduction 
of the Power Macs in 1994. There were no incompatibility problems with the 030 chip. 
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68040 Incompatibility 

Besides the PowerPC chips, the 68040 has been the main chip used in Macs built for the 
past few years. These include any Quadra models, the LC III, several Performas, and re- 
cent PowerBook models. Almost all software written today is completely compatible with 
68040 CPUs, but you may have some older versions of applications that will crash on 
these machines. 

Fortunately, most of the incompatible applications will run if you disable the cache in 
the 68040 processor. You can do this in the Cache Switch control panel. This control 
panel gives you a choice of two settings: Faster (cache is enabled) and More Compatible 
(cache is disabled). 

PowerPC Compatibility 

It is rare that a problem is caused by application software incompatibility with the 
PowerPC chips in the Power Macs. In fact, there were more problems with incompatibil- 
ity when the first 040 Macs were launched than with Power Macs. The incompatibilities 
that do occur with Power Macs are usually older extension files or control panels. How- 
ever, unlike the 040, there are no work-arounds for incompatible software on Power 
Macs — they just won't run. 

Programs that don't work on the Power Mac include older versions of MacDraw from 
Claris, the After Dark screen saver from Berkeley Systems, and Symantec's Think C before 
version 6.0.1. Some older versions of Apple's networking software won't work on Power 
Macs, namely AppleTalk Remote Access version 1.0, AppleSearch 1.0, and AppleShare 
4.0. AU/X, Apple's version of UNIX for the Mac, also won't run on Power Macs, but 
Power Macs will be able to run Apple's PowerOpen, based on IBM's UNIX. Connectix 
Virtual and RAM Doubler don't work because they make calls directly to the memory 
management unit in 68030 and 68040 chips. 

Still, almost all Mac applications ever written will run on Power Macs, so the phrase 
"Power Mac compatible" used by some software companies doesn't really mean much. 
The phrase that is significant is native PowerPC software, which can take advantage of 
the PowerPC chip and will run many times faster than non-native software. However, 
native software is completely incompatible with non-Power Macs, that is, those with 
68000, 68020, 68030, or 68040 processors. 

Some vendors put two sets of code on their installation disks — one for 680x0 and one for 
PowerPC — along with an installer program that can recognize which type of Mac you 
have. Others sell two different versions in separate boxes. 

To get the best speed from your hard disk. Power Mac users should also format their disk 
with formatting software. Disk Toolkit from FWB, that can take advantage of at least 
version 4.3 of SCSI Manager, part of the system software shipped with Power Macs. Hard 
disks formatted with software that is not SCSI Manager 4.3-sawy will run significantly 
slower. Unfortunately, the drives Apple shipped on the first Power Macs were not format- 
ted with this software, and are not as speedy as they could be. If you were one of the 
early Power Mac pioneers, you should consider reformatting your Power Mac's hard disk 
with some of the new formatting software. 
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Memory Control Panel Settings 

System 7's Memory control panel (see fig. 42.2) controls what the Mac does with the 
available RAM. This control panel can set aside portions of your Mac's RAM to be used 
for functions other than the normal RAM function, which is to hold the portions of 
software and data that the CPU uses when running applications. The four settings — Disk 
cache, Virtual Memor}', 32-bit addressing, and RAM Disk — can dramatically affect the 
performance of your Mac as well as prevent or cause crashes, depending on the software 
you're running. Any changes you make to any of these settings take affect only when 
you restart your Mac. 
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Fig. 42.2 

The Memory control panel. 

Disk Cache 

The Disk Cache (incorrectly called "RAM cache" in System 6) is a piece of RAM used to 
hold portions of applications or data files that are frequently used by the CPU. Applica- 
tions are too big to fit entirely into RAM, so the disk cache acts as a kind of RAM over- 
flow container to hold application information. Because accessing RAM is many times 
faster than accessing a hard disk, using the RAM cache will speed up your Mac. 

Unlike System 6, the disk cache in System 7 is always on, at a minimum setting of 32K. 
Increasing this amount will increase your Mac's performance, but the rate of increase 
becomes negligible at some point. In addition, the disk cache takes away the amount of 
RAM available to applications, so you don't want to set it too high; too little available 
RAM will prevent some applications from launching. A good rule of thumb is to set 32K 
for each megabyte of total RAM in your Mac, or 256K for an 8 MB machine. Disk Cache 
is the least critical of the Memory settings as far as System 7 problems go, because it 
won't cause your Mac to crash. 
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Virtual Memory 

Virtual memory is a feature of System 7 that uses an invisible file on your hard disk as if 
it were real RAM to extend the RAM available for applications. Virtual memory is slower 
than real memory for many reasons, one of which is that a hard disk is slower than RAM. 

Not all Macs can use virtual memory. Macs with a 68000 processor cannot use it. Macs 
with both a 68020 and the optional 68851 PMMU chip (such as a MacII) can use virtual 
memor>% but the original LC can't because there is no slot for the 68851. All 68030, 
68040, and PowerPC Macs can use virtual memory. Don't worry too much if you don't 
know what your Mac model can do — if your Mac can't use virtual memory, it won't be 
available in the Memory control panel. 

Older driver software for hard disk drives may be incompatible with System 7's virtual 
memory. In these cases, you can simply upgrade with a later driver. The Apple HD SC 
Setup utility that comes with Mac system installer disks w\\\ update the driver for Apple 
hard drives. For other hard drives, you can use driver update software such as FWB 
Softw'are's Hard Disk Toolkit (see chapters 36 and 38 for a discussion of hard disk format- 
ting and maintenance software). 

Even if you can run virtual memory, you may decide to keep it turned off if you have a 
680x0-based Mac. The biggest problem with virtual memory in non-Power Mac models is 
speed, or lack of it. Virtual memory can reduce your speedy Quadra to a crawling whim- 
per. Not only is a hard disk slower than real RAM, but Apple's implementation of the 
virtual memory technology is not the best in the computer industry, as its disk access is 
not very efficient. You should definitely avoid using virtual memory in PowerBooks on 
battery power. Virtual memory keeps the hard disk constantly spinning, and will quickly 
drain your batter>\ 

The story is different for Power Macs, where virtual memory works better than it does in 
68020, 030, and 040 Macs. Your Pow’er Mac will still be slower than it would be with 
virtual memory turned off, but it won't bring the machine dowm to a crawl. 

You should follow one rule if you do decide to use virtual memory on any Mac — use it 
sparingly. Virtual memory should be a temporary method of getting you through a Ry\M 
jam, either until your requirement for more memory ends, or until you can buy more 
real RAM. 

When you first turn on virtual memory, the default setting adds on enough virtual 
memory to double the amount of RAM in your Vlac. (As figure 42.2 shows, the display 
shows the total amount of memory, real RAM plus virtual.) It is best not to increase this 
amount, but rather to decrease it to the minimum amount you think you will need. 
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Another way to improve the performance of virtual memory is to set it up on a disk or partition 
that does not contain system software and applications. This way, the disk calls that are busy 
servicing virtual memory do not compete with the disk needs of application and system software. 
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B2-bit Addressing 

The 32-bit addressing option in the Memory control panel refers to the width of the data 
path to RAM. With 32-bit addressing turned off, the data path is reduced to 16 bits, 
which means you can only use a maximum of 8 MB of RAM in your Mac. Virtual 
memory is also limited to 14 MB total (virtual plus real RAM) with 32-bit addressing 
turned off. Generally, you should keep 32-bit addressing turned on, not only for the 
memory benefits, but to prevent some modern applications from crashing. However, you 
may need to turn 32-bit addressing off when running an older application that is not 
"32-bit clean." Such 32-bit-incompatible software may crash if 32-bit addressing is turned 
on. 

If you have an old Mac, you may find yourself unable to turn on 32-bit addressing. Macs 
with a 68000 CPU do not support 32-bit addressing — the original Mac, the 512K, 512Ke, 
Mac Plus, Mac SE, the first Mac Classic, and the original Macintosh Portable, and the 
PowerBook 100. The Classic II and Color Classic have 68030 CPUs, and do support 32-bit 
addressing. 

Some older Macs (the Mac SE/30, II, IIx, and the Hex) have the right CPU, but lack the 
code in their ROM chips to support 32-bit addressing. This latter group can be 32-bit- 
enabled with the addition of an extension file called MODE32, available from Apple, 
Connectix (the original developer), and from many electronic bulletin boards and on- 
line services. 

RAM Disk 

A RAM disk is kind of the opposite of virtual memory: it diminishes the amount of RAM 
available to applications in order to create a virtual storage disk (see fig. 42.3). This disk 
mounts on the desktop like any other disk, and allows you to copy software to it by drag- 
ging and dropping icons. 




Fig. 42.3 

Configure the size of a R.AM disk from the Memor>’ control panel. 
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However, there are two big differences between a virtual disk and a real disk: 

1 . A virtual disk is much faster than a real disk because RAM is faster than a hard disk. 
Applications copied to a RAM disk will run faster than those run from your hard 
disk. You can even make a RAM disk your startup disk, if you create a pared-down 
System folder that can fit on a RAM disk. In addition, PowerBook users can gain 
extra battery life by using a RAM disk because RAM uses far less power than a real 
hard disk. 

2 . A virtual disk is only a temporary container for files. Like the rest of RAM, a RAM 
disk is erased when the power is turned off. This means you will lose your data and 
applications whenever you shut down, during a power failure, when your 
PowerBook battery dies, and when your Mac crashes. (You can, however, restart 
your Mac and retain files kept on a virtual disk.) For this reason, data on a virtual 
disk should be frequently saved to a floppy or hard disk. 



Other System 7 Problems 

You may run into a few other problems with System 7 that warrant some attention. 

Vanishing Files 

Users of versions 7.0 and 7.0.1 of the System software may experience problems with 
files and folders disappearing. This was a bug in the system software that Apple fixed 
with a program called System 7 TuneUp and in System 7.1. This bug causes the Finder to 
lose track of a file in the list of files that is kept on the hard disk. 

System 7 TuneUp is a small program that installs some lines of code in your System file. 
When System 7 TuneUp has been installed, you'll see a bullet (•) next to the version 
number in the About This Macintosh dialog box, as in 7.0.1*. 

If you have System 7 TuneUp installed, or have System 7.1 or later and are still missing 
files, you may have a problem with the directory on your hard disk. A disk repair pro- 
gram such as Norton Utilities can often fix these types of problems (see chapter 34, 
"Hardware Troubleshooting"). 

Another thing you can try for disappearing files and folders is to rebuild the Desktop, as 
described in the next section. 

Desktop That Needs Rebuilding 

Rebuilding the desktop is a procedure that can solve Finder problems as well as speed up 
a drive that has become sluggish. Every Macintosh disk has at least one invisible desktop 
file which is a database of every file on the disk. It keeps track of file names, their loca- 
tions, and all the information in the Get Info box, including anything you may have 
typed in the Comments field. Floppies have a single desktop file. Hard disks, CD ROMs, 
and other storage devices bigger than 2 MB have hvo invisible files called Desktop DB 
and Desktop DF. (System 6 uses a single desktop file.) 
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The desktop files continue to collect new information every time you add or move a file 
or folder, and need to be rebuilt from time to time to get rid of older information about 
files that have been deleted. To rebuild the desktop files, hold down K+Option while 
starting up the Mac. For each disk you have attached to your Mac, a dialog box will come 
up asking you if you want to rebuild the desktop files for that disk (see fig. 42.4). The 
drawback to rebuilding the desktop files is that you lose the text you may have typed in 
the Comments field in the Get Info dialog boxes for each file. 



Fig. 42.4 

Rebuilding the desktop periodically can improve performance. 

This dialog box will also come up when you restart after switching from System 6 to 
System 7. You should choose OK in this case to prevent any problems with your files. 

If your Mac wants to rebuild your desktop file when you haven't pressed K+Option or 
switched system versions, you may have a problem with your disk. Go ahead and choose 
OK to rebuild the files, but run a disk repair utility afterward to check it out. 

Broken Aliases 

An alias is broken when it no longer brings up its parent file when you double-click it. 
(Broken aliases are sometimes referred to as "orphaned.") This happens when you change 
the path to the original file by moving it to another folder. Frading up to a new hard 
disk by copying your files will cause you to break all your aliases, even If you give the 
new hard disk the .same name as the old one. You can also confuse an alias if the original 
file is on a network and your network link isn't established (AppleTalk is turned off in 
the Chooser, your network cable is unplugged, or some other problem occurs). 

An easy fix is to drag the old alias to the trash, empty the trash, and create a new one. 
However, this could be difficult if you have a lot of aliases in several folders. The 
shareware programs called Alias .Assassin and Auto Assassin, available on ZiffNET/Mac on 
CompuServe and on E-VVorld, will find and delete dead aliases for you. Now Software's 
Now Utilities contains a program called Now Profile that will find dead aliases and dupli- 
cated files for you. Another commercial product called Server Fools from Santorini Con- 
sulting and Designs of San Francisco includes a utility called Disk Cleaner, which creates 
a list of dead aliases, duplicate files, and empty folders. 
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Summary 

Problems encountered in System 7 can be simple no-brainers, or can be mysterious phe- 
nomena akin to UFOs and large hairy mountain bipeds. However, learning the leading 
causes of crashes and frozen screens — software incompatibilities and misconfigured con- 
trol panels — can make some of System Ts problems more deterministic, and more under 
your control. For those of you who still haven't made the switch to System 7, the next 
chapter will deal with problems that are specific to System 6. 
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Chapter 43 

System 6 Problems 

by Peter Durso 



This chapter deals with problems and workarounds specific to System 6 of the Macintosh 
operating system. System 6 has been around for quite some time and continues to be a 
stable and less R.AM hungry alternative to System 7. As with any computer operating 
system, hardware and software sometimes interact in seemingly mysterious ways, and 
System 6 on the Mac is no exception. This chapter covers problems that can arise while 
using System 6 in order of increasing severity and complexity. 

rhe problems that will be discussed include an overview of the importance of under- 
standing the loading order of INlTs and CDEVs, along with a description of how to alter 
the loading order. This topic is also covered in chapter 44, '"Startup Sequence Problems." 
Next, there will be a discussion of the mysteries of the System Heap, and two utilities 
that can help alleviate problems associated with INlTs and CDEVs that don't "behave." If 
you occasionally are getting -42 errors, one of the programs that helps with the System 
Heap, Bootman, may provide the relief you need. Zapping the PRAM is considered next. 
Finally, when all attempts to stabilize your system have not helped, you can re-install 
your system. 



Why System 6? 

Why use System 6, when Apple is currently up to System 7 and publicly discussing future 
operating system versions? 

System 6 remains a viable way to run system software that uses less precious RAM than 
System 7 on Macs that have 4 MB or less. It is also the operating system of choice when 
the decision has been made to forego being "current" technically, where System 6 runs 
the user's applications quite well, with the added benefit of demanding less RAM. Even 
in netw'orks where the standard operating system is declared to be System 7, as long as 
the "errant" System 6 user has the right device driver(s) installed on their machine, they 
can print and use most other networked resources without much problem. Thus, there 
will continue to be a significant, though dwindling, base of System 6 users for quite 
some time into the future. 
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Sample Problems 

System 6 is very stable, having been in use for many years. There are times, however, 
when even the most well behaved software and hardware loses it's balance. 

System crashes and problems booting indicate that the delicate balance of INTfs, CDEVs, 
applications programs, commercial products, freeware, shareware, and even home 
brewed solutions that coexist on your computer has been upset. What follows can help 
you determine if these are the gremlins destabilizing your system. Consider the following 
situations: 

■ You've just installed a new Control Panel or database program, and now your 
Macintosh will not boot up. It starts booting up fine, the disk driv^e starts as usual, 
the monitor comes on, you even see the Happy Mac. So why won't the desktop 
appear? Or, if your Mac does boot OK after loading in the new CDEV or program, 
w'hy does it crash during otherwise normal actions, like double-clicking your 
resume, which is a word processing document that has been around for two years? 

■ For what seems like no good reason, you keep getting not enough memory messages 
(there's plenty of memory) or applications unexpectedly quit. 

■ At startup, your Macintosh goes right back to the beginning of the startup process 
over and over again. It should be showing the normal desktop, with the icons of 
your hard disk and your most frequently used folders right where you left them 
before you shut down or restarted. Instead, you keep hearing the start-up beep/ 
chord, and the grinding of the hard disk, and the desktop just starts to draw itself 
and then "beeeep" again! 

Examining the Load Order of INITs and 
CDEVs at Startup 

Special utility programs, called CDEVs (Control Panel DEVices) and INITs (INITialization 
files) are run every time you start or restart your Macintosh. These utility programs per- 
form many tasks, from protecting your hard disk against computer viruses, to installing 
the proper device driver for your CD-ROM drive, to ensuring that your Macintosh's inter- 
nal clock is automatically in synch during the year with Daylight Savings Time and Stan- 
dard Time. 

Sometimes these marvelous little wonders do not co-exist peacefully, either with each 
other, with application programs such as word processors and spreadsheet programs, or 
with the Macintosh operating system itself. 

Sometimes they conflict with each other because they use the same part of the operating 
system to achieve their goals. An example of this kind of conflict would be between a 
screen capture CDEV that takes "snapshots" of the screen, and a screen saver CDEV that 
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blanks the screen (sometimes with animated figures) when a specified period of inactiv- 
ity occurs. 



Understanding the Load Order 

Another kind of conflict occurs due to the order in which the programs are loaded. INll's 
and CDEVs are sorted alphabetically so that 'Tilesaver" sorts before ''TypeAlign." 



For maximum protection against infection, computer virus protection programs should 
always load first (see fig. 43.1). Another common and very useful program, ATM (Adobe 
Type Manager), insists that it be loaded last. 
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Fig. 43.1 

This text is contained in the help file for the excellent Freeware antivirus protection program, 
Disinfectant. Note the care with which the author specifies that his program MUST load first 
in order to be effective. 

The solution here is to rename the offending INIT or CDEV so that it "sorts" either be- 
fore or after the program it conflicts with. You don't have to completely rename it. For 
example, a tilde (~) at the beginning of the ATM CDEV name, for example AATM, forces 
it to load last in my system (see fig. 43.2). 



Note 



Software developers are becoming less prone to just dismissing other companies programs out of 
hand when there are conflicts like these that are easily overcome. I have made many frantic calls to 
a Customer Service or Tech Support group after I've loaded a new CDEV/INIT/Extension, only to 
be told "Don't worry, the Blavat Softworx Coolray should load after our own UtiliSoft UltraZoom 
Pop-Up, that's all!" 
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Fig. 4B.2 

Here you can see the special character (“) that forces A'I'M to load last at Startup time. 

Changing the Load Order 

In order to test any of this out, though, your first step toward resolution is to start your 
computer with an "Emergency First Aid Disk" which is created as follows: you can use 
the installer utility from your Macintosh system disks that came with your computer to 
install a "minimum system" onto a fresh, initialized floppy disk. Make copies of this 
disk, lock them, and keep them safe. 



Tip 



If you did not create an Emergency First Aid Disk yet, restart your system with your System 6 Disk 
Tools disk or any disk that was provided with any of your applications that contained a system 
folder. Right now it's less important exactly which version of the system you run than it is to just 
get a system running. Luckily, before System 7, a bare bones System 6 fit onto a floppy disk, and 
many software vendors supplied bootable disks with their product. 

The approach to solving this problem once you can boot again is as follows: you want to 
determine which of your other INIT s and CDEVs, if any, are conflicting with the one you 
just installed, or if the new utility itself just plain doesn't work with your Macintosh. 

Proceed as follows: 

1. Open your System folder and take out the newest CDEV or INIT, and then restart 
from your hard disk. 

2. If you start up normally, you now have an idea of what was causing the Mac to 
behave the way it was when you tried to start it up. 

3. If not, try to remember what other changes you may have recently made to your 
Macintosh, however inconsequential they may seem. 
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Tip 



The most recent changes could include that new external hard disk you installed last 
month, with its very own device driver, and those hard disk management utilities that you 
downloaded from the BBS right after that. Multiple changes made at once to a system, 
while each may have a valid purpose and individually may seem insignificant, can compli- 
cate the process of troubleshooting substantially by making it more difficult to isolate the 
one change that upset the balance of your operating environment. This is especially true 
when time has passed and it is difficult to piece together exactly what has changed and 
when. 



4. If retracing your steps hasn't helped yet, the next thing to do is try to isolate the 
CDEV or INI r that is causing the problem. First drag all but the most essential of 
them from your System Folder. Be ruthless and take your system down to the bare 
minimum. 

5. Restart your system. 

6. If the system boots successfully, keep adding items back into your System Folder 
one at a time and restarting until you find the offending INIT. If the system boot 
fails, start removing even more INFFs until you can boot successfully. 

7. If you simply cannot do without the "bombing" INIT, you can try to change its 
place in the loading order by adding a letter or character before the first character in 
the name. This forces the INIT to load earlier or later in the startup process, which 
may solve the problem altogether. Fhese programs can be finicky about what loads 
before them or what loads after them, and what memory resources are used along 
the way. 

8. There are system tools available that help to alleviate much of the pain of all this 
trial and error. They are Extensions Manager and the INIT Picker. Fhey are avail- 
able from user groups and on-line services. Remember, while these tools can make 
it easier to do what's needed, it still helps to understand the underlying concepts 
that are involved. 

If, at this point, you feel as if you've exhausted your investigation of INlTs/CDEVs as the 
problem, you might try looking at the System Heap, discussed next. 



Examining the System Heap 

rhe Mac has a fixed memory limit defined by the amount of RAM there is in your sys- 
tem. This memory is split into different sections, and the section we're looking at here 
is the System Heap. 
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The System Heap is a section of memory reserved for the operating system, and INITs use 
part of the System Heap. Applications will let go of the section of the System Heap that 
they were using when they quit, but INlTs cause the Heap to grow because they hold 
onto their allocation throughout the work session. Under MultiFinder, the System Heap 
can increase itself when an INIT asks for more memory, but the Heap will not shrink 
back to its pre-request state when the INIT no longer has the immediate need for the 
memor>^ 

Well written INITs behave. That is, they make a reasonable guess as to how much 
memory they will need and they request that much from the Memory Manager. The 
Memory Manager is that portion of the operating system that is responsible for keeping 
track of such things. 

However, not all INITs are well behaved. That is, they are not all well written. Such pro- 
grams don't check with the Memory Manager before greedily just taking what they can 
get away with. 

As you can guess, this kind of memory acquisition can only be supported for so long. 
Since every memory request made by INITs is irreversible under System 6, eventually an 
INIT will overflow the allotment available to the System Heap and crash right into a 
memory area being used by another program, either another INIT or an application 
program. 

Some relief can be obtained by using Bootman or HeapTool to allocate more memory to 
the System Heap. 

Adjust System Heap Using Bootman or Heaptool 

Under System 6 MultiFinder, increasing the System Heap can help with memory alloca- 
tion problems, but not always. Remembering the discussion of INITs in the last section, 
both well-behaved and not so well-behaved, you can see that there is a definite benefit in 
allowing more space for the orderly growth that occurs when w^ell-written INITs make 
their memory requests. The odds are definitely in your favor w'hen INITs that are not 
well-behaved just barge in and grab memory, too. 

1 wo utilities that are written for this purpose are Bootman and HeapTool. Both are 
readily available from on-line services such as CompuServe and America Online, as 
w'ell as Macintosh user groups. 

Bootman is the tool of choice for this task, and it's free (see fig. 43.3). 
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Fig. 43.3 

Here is a side-by-sicle view of the different interfaces of HeapTool (left) and Bootman (right). 

Bootman is an application, HeapTool is a CDIiV. That alone is a vote for Bootman's sta- 
bility and orderly execution when you are trying to alleviate an already fragile system. 



Note 



I haven't been able to "break" HeapTool, mind you. I'm probably overthinking this, but I think this 
is a point worth bringing up — it's just that you are using an INIT to diagnose an already shaky INIT 
environment. 

Bootman has a more readable and straightforward display compared to HeapTool. (Notice that I 
said "straightfoHA/ard compared to HeapTool.") That really has to be explained. The whole area of 
"System Heap fine tuning" is not to be taken lightly. Believe me, after you've digested the excel- 
lent documentation that comes with Bootman and you've allocated enough memory to the Sys- 
tem Heap to get your system to not break, all you'll really have is a vague sense of relief when the 
system crashes stop, but you really won't be much closer to truly understanding what this System 
Heap business is all about. Trust me. 



VI 



When Bootman is the frontmost application under MultiFinder, it presents you with a 
full display that includes a pictorial representation of the System Heap area and the 
editable allocations for the System Heap, the Maximum Open Files Count, and the Maxi- 
mum Number of O/S events (see fig. 43.4). You can put your override values into any of 
the three boxes. The System Heap is updated when you press OK, while the other two 
entries are updated when you re-boot after pressing OK. 

When another application is in the foreground, Bootman shrinks to show just the picto- 
rial representation of the System Heap (see fig. 43,5). This can aid you in determining 
how much the System Heap changes as you open and close applications and INITs, since 
Bootman's display is updated every two seconds whether or not it is the foreground ap- 
plication. 
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Fig. 43.4 

Here Bootman is the foreground application and the word processing document is in the back- 
ground. Notice the full display of Bootman and compare it to the look of Bootman in figure 43.5. 
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Fig. 43.5 

The word processing document is now the foreground application. Notice how Bootman has 
changed to display only the current state of the System Heap. 
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Both Heap Fool and Bootman make recommendations for the optimum System Heap 
size. You can accept these, or you can determine your own allocations. Generally 20 
percent free space is a helpful figure. You can increase this figure incrementally until the 
system's troubles stop, or you can add to the allocation the full 20 percent right off the 
bat. Whatever works. 



Open Files Count 

If you are getting system crashes that identify themselves as -42 errors, you are exhaust- 
ing the Maximum Open Files Count. Bootman gives you access to this parameter so that 
you can remedy this condition. Changing the Maximum Open Files Count by any num- 
ber actually increases the number of allowed files by a multiple of four. So, in order to 
increase this allocation by 20 files, simply increase the existing number by 5. 



Zap PRAM 

Pamnieter RAM or PRAM (pronounced PFE-RAM) is a battery backed memory area that 
remembers the date, time, system control panel settings, and what is connected to the 
modem and printer ports. These settings are lost if you remove the battery. 

If a printer behaves erratically, and exhibits such behavior as printing out senseless 
streams of numbers and letters, or if the General Controls control panel settings change 
back to their defaults without explanation, the PRAM may be corrupted. 

If the PRAM becomes corrupted, zap the PRAM by: 

1 . Hold down Shift+Option+K while you select the Control Panel under the Apple 
menu. 

2 . Answer YES to the message You Are About To Zap the PRAM. 

3 . After the PR.AM has been zapped, the sound (volume and type), rate of insertion 
point blinking, and all other control panel settings (except for time and date) re- 
turn to their defaults. Any settings that were other than the default settings will 
have to be redone. 



Reinstall System 

None of the previous solutions may have solved your system crashes, or it is possible 
your hard disk may be infected with a virus that damages your system file (as indicated 
by using one of the virus detection programs in chapter 32). Programs and machines also 
sometimes just simply malfunction, and one of the victims can be your system file. 
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The beauty of the Macintosh operating system, whether you are using System 6 or Sys- 
tem 7, is that you can customize, fine tune, and customize some more, to your hearts 
content. The problem is that the many permutations and combinations possible can 
produce outcomes not foreseen by any of the individual developers involved. 

If you find that you've reached a point where nothing seems to help reduce the number 
of system crashes or unstable program executions, it's time to re-install your system files. 
Here is how you do it. 

Before you run the installer: 

1 . Power up with the System Tools or System Startup floppy. 

2 . Drag the system file out of the current System Folder. 

3 . Copy a fresh System File into the System Folder from the floppy disk. 

4 . Press K-Option while double-clicking the Finder file (this "blesses" the Finder file 
as the official Finder for that volume). 

5 . Now, restart with the floppy again and run the Installer. 

6 . Next, use the Font/DA mover to copy any user installed fonts and DA's from the 
old System File into the new System. 

7 . Finally, drag the old System file to the Trash (be sure to Empty Trash immediately). 



Summary 

The techniques described in this chapter, together with those in Part V, "Preventive 
Maintenance," form the foundation of a strategy to protect yourself against many of the 
calamities that can attack your system, and can allow you to bounce back from disaster 
when it strikes. 



Chapter 44 

Startup Sequence Problems 

by Peter Stoller 



With a healthy Mac, getting to the desktop is something most of us take for granted. The 
startup tone, Happy Mac icon, the familiar "Welcome to Macintosh" greeting and the 
parade of icons across the bottom of the screen are certainly reassuring to the user (and 
the technician!). One could be forgiven for assuming that all this is just warmth and 
fuzziness for the benefit of the computerphobe, and of little use to us. 

Don't you believe it. There's a lot more than meets the eye in the startup process, but 
what does meet the eye (and ear and nose) provides valuable information for the trouble- 
shooter and service person. The more we know about it, the more effectively and effi- 
ciently we can address common startup problems and get those Macs back to work. 

That's what this chapter is all about. 

In the first part of the chapter, we run down the entire startup sequence from beginning 
to end in a comprehensive list of all the normal Macintosh startup processes. We define 
the two main stages of the startup sequence, and then explain each step in detail. 

In the second part, we confront the common problems you're likely to encounter during 
startup; roadblocks on the road to the desktop. We examine the different types of error 
messages and other signals that the Mac gives us to tell us what's wrong. Then, directly 
applying that information, the knowledge gleaned from the first part of this chapter, and 
lessons learned from the rest of the book, we quickly diagnose the probable causes, and 
propose likely cures. 

Finally, we discuss that infamous "icon parade," the software that loads at startup: exten- 
sions (or INlTs, as they're called under System 6). We cover w'hat they are, what prob- 
lems they can cause, and how to manage them, including a roundup of common 
management tools. 
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The Startup Sequence 

From the time you hit the power switch to the time the Mac reaches the desktop, dozens 
of processes take place in a very specific sequence, known as the startup sequence. With 
every group of processes, the Mac will provide visual and/or audible cues signifying that 
a process has succeeded or failed. If you know this sequence, as well as the cues, you will 
discover that the Mac is often quite eloquent in describing its condition. If it's healthy, it 
will say so. If it's not, it v\dll tell you where it hurts. 

The startup sequence has two main stages: Initialization and System Startup. Let's define 
each of these stages and break them down into their component steps as they occur in a 
fully functioning Macintosh. 

Stage I: Initialization 

In this stage, the Mac checks out its hardware and firmware and loads those portions of 
the System from ROM necessary to proceed to the second stage. Initialization means the 
setting of variables to their starting values and the clearing of data in RAM in preparation 
for use. (We discuss disk initialization in chapter 36, "Hard Disk Problems"; RAM initial- 
ization is similar in principle.) The sequence is as follows: 

1 . Startup: You hit the power switch, or issue a restart command. 

2 . Logic board test and initialization: The Apple Sound Chip (ASC), Serial Communi- 
cations Controller (SCC), Small Computer Systems Interface (SCSI) controller. 

Super Wozniak Integrated Machine (SWIM) or Integrated Woz Machine (IWM), 
and Versatile Interface Adapter (VIA) chips are all subjected to a series of diagnostic 
routines. If they pass, they are initialized. 

3 . Startup tone: On Macs prior to the Mac II, this is a single tone. From the 

Mac II up to the PowerBooks and Quadras, the Mac plays a three note chime. The 
PowerBooks and Quadras introduce a new sound, a synthesizer "pad" plays a major 
chord. The AV Macs play a low'er, longer chord with a slightly different synthesizer 
sound. (No, it's not the regular Quadra sound slowed down.) The Power Macs play 
a chord of guitar harmonics; trivia buffs will want to note that it's courtesy of jazz 
guitarist Stanley Jordan. 

4 . RAM test: A complete RAM test is run at power up. After a Restart, the Mac per- 
forms a much shorter test. 

5 . Start Manager: The Start Manager is initialized, then checks the type and clock 
speed of the CPU and stores the results in RAM for use by the OS and applications. 
(Note that this accommodates accelerators, rather than assumes the Mac will have 
the CPU that shipped with the unit.) If the Mac has a 68020 or later, the instruc- 
tion caches are enabled. 

6. RAM initialization: Essential RAM values used by the OS are initialized. 

7 . Memory mode setting: 32-bit Macs prior to the Quadra AVs are set to 24-bit mode 
by default, or if 24-bit addressing was last selected in the Memory control panel. 
The AV Macs and Power Macs run only in 32-bit mode. 
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Note 



If you have been running in System 7 with 32-bit addressing enabled and have just 
switched to System 6 without resetting the memory addressing, the Mac will display an 
error message telling you that it has switched to 24-bit addressing, and it will ask you to 
restart. However, this doesn't happen until much later In the boot process. Why? For one 
thing, the Mac doesn't know what version of the System it's going to be running yet; that 
expiains why the adjustment isn't automatic. Aiso, essential resources necessary to display 
and process the error haven't been loaded yet, including QuickDraw, the Error Manager, 
and ADB (Apple Desktop Bus) routines so you can use the ADB mouse on ail Macs from the 
SE on to click Restart. You wouldn't get this error until after step 12 In the System Startup 
stage. 



8 . System heap: The area of RAM used by the System is reserved. 

9 . Slot Manager: The Slot Manager is initialized; ROMs on NuBus/PDS cards are read 
and, if applicable, initialized. 

10 . ADB Manager: The ADB (Apple Desktop Bus) Manager is initialized, except on the 
Mac Plus and earlier. Mouse tracking is not yet enabled, but keyboard tracking is. 

11. Video initialization: In modular Macs, the Start Manager chooses between internal 
and card-based video for the primary display. 

12 . QuickDraw is initialized. 

13 . Gray desktop appears. 

14. SCSI, I3isk and Sound Managers are all initialized. 

15. Pointer appears on desktop. 

Note that we have not yet seen the Happy Mac icon. All this happens very quickly; by 
far, the longest part of the initialization stage is the RAM test. 

Stage II: System Startup 

In this second stage, the Macintosh operating system — along with extensions to it — is 
loaded into RAM from disk as follows: 

1 . Default startup disk: The Mac reads the PRAM to determine the SCSI ID of the 
device selected in the Startup Disk control panel. If there is an ID selected, and the 
Mac finds a drive at that ID, the Mac will wait 15-30 seconds for the drive to spin 
up. (Pifteen seconds is the default; the wait time is adjustable with numerous SCSI 
utilities.) Otherwise, it will go directly to step 2. 

2 . Startup device scan: The Start Manager scans for a startup device in the following 
order: internal floppy drive(s); external floppy drive; serial (non-SCSI) hard drive; 
default startup device (see above); any other valid startup device on the SCSI bus. 
The Mac scans the SCSI bus in this sequence: First, it checks device ID# 0, then the 
Start Manager cycles continuously from ID# 6 down to 0. The floppy drives are also 
polled each cycle. 
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Note 



In the first generation of Mac Pluses, the Start Manager cycled through the SCSI addresses 
only once. Apple fixed this and related bugs in the later ROM revisions. 



3 . Boot blocks: The Start Manager reads the boot blocks from the startup disk. These 
contain crucial information required to startup from a volume. 

4 . SCSI drivers: The SCSI device drivers are loaded by the SCSI manager, starting with 
the boot drive and continuing in the same order as the Start Manager's scan. 

5 . The Happy Mac is displayed as the startup device's SCSI driver loads. 

6 . System file: Fhe Mac now opens the System file on the startup volume. 

7 . The Resource Manager, System Error handler and Font Manager are initialized. 

8 . Welcome to Macintosh: Fliis message is read from the System's 'DSAT' resource 
and displayed. 

9 . Debugger: If MacsBug or another debugger is present, it loads now, and displays a 
message beneath the System's "Welcome to Macintosh" message to let you know 
that it's installed. 

10. ROM patches: Patches to the ROM are now read from the open System file and 
loaded into RAM. 

11. ADB: On all Macs after the Mac Plus, the ADB routines are loaded into RAM. 

12 . Mouse tracking is now enabled. 

13. NuBus drivers: Driver software for some NuBus cards will load at this time. Other 
NuBus drivers may be loaded with the extensions. 

14 . Disk Cache: The Disk Cache in System 7, or "RAM cache" in System 6, is created. 

15. Application heap: The area of RAM used for applications is reserved and initialized. 

16. Extensions: Extensions containing INIT code are loaded into the System heap in 
sequence. Most display icons on-screen as they load. For more information, see the 
section on extensions later in this chapter. 

17. Heap adjustment: The System heap is adjusted to account for the extensions 
loaded. 

18 . Finder: The Finder loads into memory. 
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Note 



If you're running under System 6 in Finder mode, and have selected a startup application 
with the Set Startup dialog, then that application will load instead of the Finder. Installer 
and commercial utility emergency disks use a similar mechanism to launch directly into their 
applications under System 7. 



19. Desktop: Assuming you are running the Finder, the desktop now appears. As vol- 
umes mount on the desktop, items in their desktop folders appear. 

20. Startup Folder: Any items in the Startup Folder will now open. In MultiFinder 
under System 6, applications selected in Set Startup will launch after the Finder. 

After all that, the Mac is finally ready for the user to get to work. ''Welcome to 
Macintosh," indeed! 



Error Handling and the "Stopup Sequence" 

Now we know what happens when everything works. Great. Unfortunately, we have to 
deal with Macs where not everything w'orks. How can we apply all this information in 
the real world of troubleshooting? 

First, we need to understand the Mac's basic vocabulary for informing us about its 
problems. As we've seen, the Macintosh has some sophisticated methods of testing for 
problems. Well, it has some similarly sophisticated methods of reporting them. Let's 
familiarize ourselves with the Mac's error reporting mechanisms: the error codes, or Sad 
Mac; and the error sounds, or Death Tones. 

The Sad Mac 

You'll recall that, during the System Startup stage of the startup sequence, the Mac — 
once it has found a valid startup volume — flashes an icon on-screen known as the Happy 
Mac. In the Stopup Sequence, we have to confront the Happy Mac's alter ego, the Sad 
Mac. Like the Happy Mac, the Sad Mac is an icon resembling a compact Macintosh, dis- 
played by the Mac ROM and appearing in the center of the screen. The resemblance, 
however, ends there. First, the icon is obviously different; it has a distinctly somber 
appearance. Second, the Sad Mac always appears on a black screen, rather than a gray 
one. Fhird, the Sad Mac stays on-screen until you either restart or turn off the Mac. Fi- 
nally, the Sad Mac displays beneath it a one or two line hexadecimal error code. That 
error code tells us a great deal about what's wrong with the Mac; often, it tells us all we 
need to know. 

Sad Mac error codes appear in one of two formats. The first format is a single line, six 
character error code format. Figure 44.1 illustrates the way that Macs up to and including 
the Mac Plus display errors. 
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X jX 



YYS2S2 

Courtesy of Apple Computer, Inc. 

Fig. 44.1 

Sad Mac YY ZZZZ. 

The format is YY ZZZZ, where YY is the class code, and ZZZZ is the sub code. The class 
code indicates the part of the Mac's diagnostic program that has identified the error, and 
the sub class code tells what the error is. In the case of a bad RAM chip, the sub class 
identifies the bad chip. 

Thereafter, Apple adopted a 32-bit error code format consisting of two lines of eight char- 
acters each. It looks like figure 44.2. 



XjX 



XXXXYYYY 

ZZZZZZZZ 

Courtesy of Apple Computer, Inc. 

Fig. 44.2 

Sad Mac XXXXYYYY/ZZZZZZZZ. 

In the new format, XXXX is information on the internal test manager state; you can 
ignore this. The YYYY and ZZZZZZZZ codes correspond to their counterparts in the 
old format, but they cover a considerably wider range of problems, and present more 
detailed information. 

Appendix A contains a complete table of these error codes. Nevertheless, let's outline the 
basics here. 

■ In both error formats, if the Y field ends in $01, you have a ROM failure. The Z 
field is insignificant. ROM failures are relatively rare. 

■ If the Y field ends in $02-$05, you have a RAM test failure, and the Z field identifies 
the bad chip(s) or, in the case of a value of $0005, a bad address line. 

■ If the Y field ends in $0F, you have a 680x0 exception, generally— though not 
always — due to corrupted System or SCSI driver software, or a damaged partition 
map; the last two characters in the Z field indicate the nature of the exception. 

In addition to these, the 32-bit error code format adds the following: 

■ $0006-$000D represent component failures on the logic board; the Z field is not 
applicable. Like ROM failures, these errors are rare. 

■ $000E is a data bus test failure, and the Z field indicates the bad bit; this may be 
due to a bad data bus, but could also be a bad SIMM. This error is also unusual- 
standard RAM errors are much more common. 
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Let's take the real-world example of a bad SIMM. On a Mac Plus, we might see the fol- 
lowing error code: 

030100 

rhe first two digits tell us that the IMM write test has failed, while the remaining four 
tell us which chip has failed— in this case, it is chip 8. If more than one chip fails, the 
Sad Mac displays a summed value. For instance, had chips 8 (0100) and 9 (0200) failed, 
we'd have seen an error code of 030300. 

How would the same bad SIMM look on an SE or Mac II? Like this: 

00000003 

00000100 

In this case, the 0003 at the end of the first line indicates that a SIMM in bank B has 
failed. (Had the SIMM been in bank A, line one would have ended with 0002.) The 0100 
at the end of the second line identifies the bad chip. 

There is yet another error code format, this one for the Macintosh Portable. These errors 
appear like figure 44.3. 



X J X 



xxxxpyvv 

22222222 

Courtesy of Apple Computer, Inc. 

Fig. 44.3 

Sad Mac XXXXy>'YY/ZZZZZZZZ. 

Again, the XXXX field contains various flags that are used by the start-up test routines 
and can be ignored. The yy field identifies an exception if there has been one, or reads 
.$00 if there hasn't, while the YY field identifies the test during which the failure 
occurred. The Z field contains additional information about the failure. 

Here's an example of how a memory failure might appear on a Mac Portable: 

00000102 

00003C5B 

rhe first four digits in line one might be anything; we don't care. The 01 tell us that a 
bus error occurred, while the following 02 tells us that the error occurred during the 
RAM test. The second line identifies the bits that failed. (However, as the Mac Portable 
uses a single RAM expansion card, we wouldn't care; we'd just swap the card.) 

For further details on error codes, see appendix A, "Error Codes and Common Viruses." 

Death Tones 

From the Mac 11 on up, when the Mac crashes during startup, it plays an error sound, or 
combination of sounds. What you hear will vaiy^ from model to model. The Mac II series 
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(including the SE/30) plays a minor chord, and then an ascending series of notes that 
step through a major chord. These notes may be preceded by one or two other notes; 
their significance is explained in context in the next section. Quadras and PowerBooks 
will play the opening four notes of the Twilight Zone theme. (Yes, it's deliberate.) The 
Power Macs add a charming new voice to the choir: the sound of a car crash, complete 
with screeching tires and shattering glass. 

Depending on the timing of the error tones, the associated symptoms, and even the 
notes played, we can determine a lot about the nature of the problem — even with 
nothing on the display. 

Other Signs of Trouble 

These error handling mechanisms work beautifully as long as the errors are ones the 
mechanisms are designed to handle. When problems fall outside those parameters, how- 
ever, things get slightly more complicated. Even the Mac, amazing though it is, can't 
perform brain surgery on itself while it's in a coma! 

Fortunately, we can use other signs to determine the source of these problems. We cover 
most of these signs on a case-by-case basis in the next section, but there are a couple of 
general categories of symptoms that are obvious signs of trouble. 

If you smell anything burning, or a strong scent of ozone, shut down the Mac as soon as 
possible. This is nearly always indicative of a power supply failure, even if there are no 
other outward signs. In the worst cases, there is a potential fire hazard, but even when 
there's no real danger of that, continued use of the Mac without repairs is likely to lead 
to further damage. 

If you hear unusual noises, even if everything is otherwise working properly, be suspi- 
cious. Electronic whistling and squealing are common signs of flyback transformer fail- 
ure in compact Macs. Mechanical squealing or grinding is the hallmark of a hard drive 
getting ready to fail. If the sounds only started recently, make sure your hard drive is 
backed up! 

Sounds, however, can be deceptive. Some older hard drives make what sounds like a 
death rattle whenever they're accessed, yet they're perfectly fine. Some newer Quantum 
hard drives emit a high-pitched whine right out of the box; the vendor may replace the 
unit for a quieter one, but often the whine will fade as the drive is broken in. There are 
antistatic tabs over the hubs of the spindles on old Seagate and MiniScribe drives that get 
worn down and noisy; simply lifting the tab out of the way will solve this. Finally, some 
frightening sounds can come from fans. The old "rat cage" fans in SEs are notorious for 
this, while wear and tear can turn the fans in some peripherals into squealers. Stray wires 
can make it sound as if your external drive is ready to explode when all that's needed is 
to pull the wires to the side, and perhaps hold them back with a tie-wrap. Nevertheless, 
the safest thing is to assume the worst when dealing with these signs until you can iso- 
late the cause. 

Have all your senses on the alert when you're troubleshooting, and you'll have a good 
chance at success. 



Error Handling and the ''Stopup Sequence' 



879 



Defining the Stopup Sequence 

NoW; it's time to put all this together in context. Sad Macs, freezes, flashing disk icons, 
blank screens, discouraging sounds and smells; all these symptoms can and do surface 
during startup. More to the point, they all happen in very specific places in the startup 
sequence. Once we know w^hat the symptom is, and what happens immediately before 
the symptom occurs, troubleshooting becomes much less like a shot in the dark, and 
more like shooting fish in a barrel. 

So, let's construct a second sequence, only this time, everything is going to fail. Think of 
it as the startup sequence's evil twin, or a Mac manifestation of the Dark Side of The 
Force. It's your w^orst tech support nightmare. We're going to call it the Stopup Sequence. 

Because we've discussed some of these problems in depth throughout the book and have 
a general troubleshooting guide in chapter 33, we aren't exhaustive here. Rather, we 
address the most common symptoms briefly, dispense the odd quick-fix tip, and point 
you towards the relevant chapters for detailed information. 

I. Initialization. As you'll recall, all that happens prior to the startup tone is a logic 
board test and initialization. If we don't hear that tone, our problem is hardware, and it 
must be the logic board, the power supply, or something between the power source and 
the logic board. Let's look at the most common variations. 

Symptom: You hit the power switch, and nothing happens; no lights, no sounds, no 
smells. 



Likely suspects: 



■ Check your power cables at both ends, and try a different cable. If you're using a 
power strip, make sure it's plugged in, turned on, and that its circuit breaker or fuse 
hasn't blown. 



A capacitor in the Astec power supply in a Ilex, llci, or Quadra 700 has gone bad. 
Unplugging and replugging the power cable causes the power supply to work for 
a single startup. You can repair this fairly easily if you're handy with a soldering 
iron. For details on power supply problems, see chapter 34, "Hardware Trouble- 
shooting." 

The lithium batteries on the Mac II or IIx logic board have gone dead. If they test 
below 3.3v, replace them. 



■ The power supply is dead. It may be just the switch, or it may need major repairs. 
For details on power supply problems, see chapter 34, "Hardware Trouble- 
shooting." 



Symptom: The LED lights up and/or the fan comes on, but nothing else happens. You 
hear no accessing of the startup disk. 
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Likely suspects: 

■ fhe logic board in a compact Mac isn't getting power from the power supply. The 
cable may be broken, the contacts may be bad, solder joints may be cracked, or a 
technician (surely not you!) may have forgotten to reattach the cable after perform- 
ing service. For details on power supply problems, sec chapter 34, "Hardware 
Troubleshooting." 

■ The HMVIU on a Mac II logic board is damaged or, if it has a PMMU, the chip is 
either bad or poorly seated. Replace or reseat the chip. 

■ The logic board is dead. For details on logic board problems, see chapter 34, "Hard- 
ware Troubleshooting." 

Symptom: On a compact Mac, all you get is whining, squealing, chirping, buzzing or 
flupphig (a low, dull, repetitive sound). There is either no video, or distorted video. You 
may smell burning or ozone. 

Likely suspects: 

■ The power supply/analog board is damaged. Any of a large number of components 
has failed. For details on power supply problems, see chapter 34, "Hardware 
Troubleshooting." 

Symptom: On a compact Mac, all you get is a pattern of regular horizontal or vertical 
lines or a checkerboard on-screen. 

Likely suspects: 

■ You have a stuck programmer's switch. Try removing it. 

■ The ROMs are damaged, poorly seated, flipped or reversed. Try replacing or 
reseating them. 

■ A clip-on enhancement to the logic board has failed, come loose, or the contacts 
have gone bad. Try removing or reseating it. 

■ The IC at analog board reference U2 on the Plus and earlier, or U1 on the SE and 
SE/30, has gone bad, resulting in a pattern of thin, clean horizontal lines. Replace 
it. 

Symptom: Immediately after startup, you see a Sad Mac. There is no startup tone. 

Likely suspects: 

■ A logic board component has failed. Check the Sad Mac error code against the table 
in appendix A to determine which component has failed. For details on logic board 
problems, see chapter 34, "Hardware Troubleshooting." 

■ You have a bad or badly seated ROM chip or ROM SIMM. If you have a Sad Mac, 
check to see if the Y field (the first two characters in a one line error code, or last 
four characters in the top line of a two line error code) ends in $01. 
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Symptom: There is no startup tone, but everything else appears to be working ])erfectly. 

Likely suspects: 

■ The wire from the logic board to the speaker is broken or disconnected, or the 
speaker itself is dead. Check your connections and, if necessary, try another 
speaker. 

Once weVe repaired all these problems, the Mac plays its startup tone. From here, it 
proceeds — or tries to proceed — to the RAM test. In our '"stopup sequence,"' of course, it 
might not even get as far as the test; when it does, it will fail. When it fails, the Mac uses 
the error reporting mechanisms discussed above to tell us why. 

Symptom: Immediately after the startup tone plays, the Mac plays an error tone. The 
display remains dark. 

Likely suspects: 

■ Your logic board is shorting out. Check for dust, loose screws, washers, stray solder 
or other conductive foreign material on or beneath the logic board. Remove it; be 
careful to remain grounded so as not to damage the logic board with a static dis- 
charge. 

■ You have a poorly installed SCSI cable on the bus. Make sure all cables are securely 
fastened. 

Symptom: Shortly after the startup tone plays, the Macintosh plays an error tone, and/ 
or a Sad Mac appears. If there is no Sad Mac, the screen will be black. 

Likely suspcct.s: 

■ You have a bad or badly seated SIMM. If a Sad Mac appears, you can use the error 
code and the table in appendix A to identify the bad SIMM. On any Mac II series 
computer, a single note preceding the ascending major chord arpeggio indicates a 
RAM failure in bank A. If two notes sound (playing an ascending fifth) prior to the 
arpeggio, the RAM failure is in bank B. For details of RAM configuration and instal- 
lation in all Mac models, see chapter 22, "RAM: The First I'hing To Add," 

■ You have a damaged SIMM socket. Phis is common on those Macs with all-plastic 
SIMM sockets, especially those with white plastic, as opposed to black. Apple used 
all-plastic SIMM sockets in Macs from the Plus up to the early I Id; thereafter, they 
switched to SIMM sockets with metal clips to hold the SIMMs in place. Even then, 
it's possible that one of the pins in the socket is bent or broken — look carefully. If a 
Sad Mac appears, you can use the error code and the table in appendix A to iden- 
tify the bad socket, in case you can't already see the damage. For details on logic 
board problems, see chapter .34, "Hardware Troubleshooting." 
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Tip 



SIMM sockets cannot be repaired; they must be replaced with new sockets. While this is much less 
expensive than a new logic board, it is still costly, as it is a tedious soldering job on your vital logic 
board. Authorized Apple service centers generally won't even perform this service; they only offer 
board swaps. Often, however, you can solve the problem of a broken clip with a cheap and easy 
workaround. Apply a dab of hot glue where the clip meets the SIMM, while holding the SIMM in 
place until the glue sets-Hjsually about a minute. This is virtually as secure a bond as the original 
clip, and you can easily remove the glue whenever you want to upgrade RAM. You can find hot 
glue and glue guns at any good hardware store. Never use epoxy or other permanent glue! 



Symptom: The startup tone plays, but the display remains dark. There is no error tone. 

Likely suspects: 

■ Your monitor is turned off, disconnected, or has the brightness turned all the way 
down. Check all these things. 

■ Your video card, monitor or monitor cable is defective. Replace each one until you 
find the culprit. 

Passing the RAM test is a major hurdle. The next step is usually a cinch. However, in the 
stopup sequence, nothing is quite so easy. If it's not RAM, what could it be? Examining 
the startup sequence makes it clear. 

Symptom: After the tone plays, the Mac freezes; there's no display, no disk activity, and 
no error tones. 

Likely suspects: 

■ You have a problem with an accelerator, and are frozen at the point where the Start 
Manager is checking the CPU. Try reseating or removing it. 

■ You have a problem with a NuBus card, and have frozen either at the point where 
the Slot Manager is reading/initializing the ROM, or where the Start Manager is 
initializing video. Remove cards to determine which is causing the problem. Check 
to see if it needs repairs or requires a ROM upgrade. 

Symptom: The Mac gets to the gray desktop, but the pointer never appears; the screen 
remains gray. 

Likely suspects: 

■ You have a NuBus video card that has caused a problem as the Start Manager is 
initializing video, fn this case, all disk activity will cease when the gray desktop 
appears. Remove cards to determine which is causing the problem. Check to see 
whether the culprit needs repairs or requires a ROM upgrade. 
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■ The Mac is configured to use more than one display, and you are not viewing the 
startup monitor. Disk activity continues after the gray desktop appears. You may 
need to move, reinstall, or attach a monitor to your other video source, or zap the 
PRAM and restart. 



If the Mac gets as far as the gray desktop and pointer, we know that the initialization 
stage of the startup sequence is complete. Now we proceed to the system startup stage. 

II. System Startup. In this stage, the first thing the Mac does is search for the startup 
device. This is often a problem spot. 

Symptom: After the pointer appears, the Mac freezes on the gray desktop or crashes 
with a Sad Mac. 



Likely suspects: 



■ The boot blocks on your startup drive are corrupted. The drive is spinning nor- 
mally. For details on directory problems, see chapter 36, '^Hard Disk Problems." 

■ The partition map on your startup drive is corrupted. The drive is spinning nor- 
mally. For details on partition map problems, see chapter 36. 

■ The PRAM is corrupted. Zap the PRAM and restart. For details on how to zap the 
PRAM under Systems 6 and 7, see chapters 42 and 43, "System 7 Problems," and 
"System 6 Problems." 

■ You have a drive with a failed SCSI controller; probably a Conner mechanism. You 
will not hear the usual sound of the drive spinning, nor feel it vibrate. See chapter 
36 for details on hard drive problems. 

■ There is a problem on the SCSI bus. With the Mac and all SCSI devices turned off, 
make sure all power and SCSI cables (internal and external) are securely fastened, 
and that termination is properly configured. Make sure all devices have unique 
SCSI IDs. For details on SCSI problems, see chapter 38, "SCSI Problems." 



Symptom: On the gray desktop, an icon of a floppy disk appears in the center of the 
screen with a flashing question mark in it. 

Likely suspects: 




■ No hard drive is connected to the Mac, or none of the attached drives has a valid 
System Folder. Boot from another disk. If a drive is connected, install a System on 
it. 

■ The boot blocks on your startup drive are corrupted. The drive is spinning nor- 
mally. For details on directory problems, see chapter 36, "Hard Disk Problems." 

■ The partition map on your startup drive is corrupted. The drive is spinning nor- 
mally. See chapter 36 for details on partition map problems. 
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■ Your startup drive is not spinning due to stiction, or other failure of the drive 
mechanism or SCSI controller. You will not hear the usual sound of the drive spin- 
ning, nor feel it vibrate. You may hear a clicking or clunking sound. See chapter 36 
for details on hard drive problems. 

■ There is a problem on the SCSI bus. With the Mac and all SCSI devices turned off, 
make sure all power and SCSI cables (internal and external) are securely fastened 
and that termination is properly configured. Make sure all devices have unique 
SCSI IDs. See chapter 38, ^'SCSI Problems." 

■ On a Mac Plus, the external hard drive did not come up to speed in time for the 
Start Manager's SCSI bus scan. Restart the Mac. 

■ The PRAM is corrupted. Zap the PRAM and restart. See chapters 42 and 43 for 
details on how to zap the PRAM under Systems 6 and 7. 

Symptom: When attempting to start from a floppy disk, the Mac spits the disk out. 

It may or may not display an icon of a floppy disk with an X on it. 

Likely suspects: 

■ The floppy disk does not contain a valid System Folder. Use a different floppy disk. 

■ The boot blocks on your startup disk are corrupted. See chapter 36, "Hard Disk 
Problems." 

■ The floppy drive is dirty, damaged or misaligned. If this is the case, startup disks 
known to be good will not work. See chapter 37, "Floppy Drive Problems." 

■ The floppy disk is an original, commercial master disk that was produced in a disk 
duplicator. These create problems in some Macs. Try making a copy using Apple's 
DiskCopy or a similar utility, and boot from the copy. 

Symptom: When attempting to start from a floppy disk, the Mac does not recognize the 
disk, nor does it eject it. The floppy disk does not spin, and the drive makes no sound. 
The Mac displays a flashing question mark, or boots from another attached startup 
device. 

Likely suspect: 

■ The floppy drive is damaged or disconnected. See chapter 37, "Floppy Drive 
Problems." 

Once the Mac successfully reads the boot blocks of a startup disk, it's on to the Happy 
Mac, the loading of the SCSI drivers and the very beginning of loading the System file. 
This is a vulnerable point in the startup sequence, so expect trouble! 

Symptom: The Happy Mac appears, then disappears. It may continue to reappear and 
disappear, or disappear once and present you with the flashing question mark. 
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Likely suspects: 

■ The startup disk has a corrupted System file. Boot from another disk and perform a 
clean reinstall of the System on your startup disk. See ''Performing a Clean Install/' 
later in this chapter. 

■ The startup disk has a damaged directory or partition map. See chapter 36, "Hard 
Disk Problems." 

Symptom: The Happy Mac appears, followed immediately by a crash. The screen will 
usually display a Sad Mac or go black. Sometimes, you will get garbage on-screen, 
and hear odd electronic noises. 

Likely suspects: 

■ The startup disk has a corrupted or incompatible SCSI driver. See chapter 36 for 
details on SCSI drivers and hard drive utilities. 



Tip 



Corrupted SCSI drivers can cause problems on any drive, not just the startup drive. In order 
to update the driver on the disk, it will be necessary to prevent the bad SCSI driver from 
loading into RAM. There are two ways to do this. The first Is to make sure the drive is off 
when you start up, and only turned on after you begin booting from another disk. This is 
harder with internal drives, but it can be done. Make sure the four lead power cable — not 
the SCSI ribbon cable! — Is unplugged from the drive mechanism when you start up. Plug it 
back Into the mechanism after you begin booting from another drive. 



A second method is to hold down JiC-Optlon-Shift-Delete when starting up. This key combi- 
nation will Inhibit the SCSI driver for the device at ID# 0, which the Mac presumes to be the 
internal hard drive. Once you see the Happy Mac, it's safe to release the keys. If this doesn't 
work, It may be a problem created by a third-party SCSI driver, or a third-party keyboard 
that doesn't properly handle triple modifier keystrokes. 



The startup disk has a damaged directory or partition map. See chapter 36, "Hard 
Disk Problems." 

rhe startup disk has a corrupted System file. Boot from another disk and perform a 
clean reinstall of the System on your startup disk. See "Performing a Clean Install," 
later in this chapter. 



Our next stop after the Happy Mac is the "Welcome To Macintosh" message. This is the 
actual loading of the System file. If there's anything seriously wrong with the System or 
the directory structures pointing to it, you're unlikely to get much past this point, 
although it's possible. 

Symptom: Instead of the Welcome to Macintosh screen, you get an empty, shimmer- 
ing, rectangular message box. 
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Likely culprits: 

■ The startup disk has a corrupted System file. Boot from another disk and perform a 
clean reinstall of the System on your startup disk. See "Performing a Clean Install," 
later in this chapter. 

■ The startup disk does not have a Finder on it. 'Fhis is common when people make 
drag-copies of commercial installer and emergency floppy disks. Use Applets 
DiskCopy or a similar utility to make a sector copy of the original disk, and boot 
from that. 

■ The startup disk has a damaged directory. See chapter 36, "Hard Disk Problems." 

Symptom: Welcome to Macintosh appears, followed immediately by a System error or 
freeze. There are no icons on the bottom of the screen. 

Likely suspects: 

■ The startup disk has a corrupted System file. Boot from another disk and perform a 
clean reinstall of the System on your startup disk. See "Performing a Clean Install," 
later in this chapter. 

■ The startup disk has a corrupted or incompatible SCSI driver. See chapter 36 for 
details on SCSI drivers and hard drive utilities, and the tip on corrupted SCSI driv- 
ers, above. 

■ The startup disk has a damaged directory or partition map. See chapter 36. 

■ The startup disk has a corrupted or incompatible debugger installed, or possibly a 
copy of the old AutoBlack screensaver that installs in the debugger slot, masquerad- 
ing as MacsBug. Boot from another startup disk and remove the debugger/ 
screensaver. 

■ I he first extension to load is corrupted or incompatible. Under System 7, try boot- 
ing with the Shift key held down. Under System 6, the most dependable method is 
to boot from another disk and remove the extension. 

Symptom: Instead of Welcome to Macintosh, you get an error message that tells you that 
System 6 does not run in 32-bit mode, and the Mac will reboot in 24-bit mode. 

Likely suspects: 

■ The Mac was last booted under System 7 in 32-bit mode, and was not reset to 24- 
bit mode in the Memory control panel before booting under System 6. Just click 
Restart, and let the Mac boot again. 

Symptom: Instead of Welcome to Macintosh, you get an error message that tells you that 
the model Mac you have requires a newer version of the System. 
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Likely suspects: 

■ Your startup disk has a version of the System installed that predates the Macintosh 
model with which you're working. Use another startup disk, or update the System 
on the one you have. 

■ You are attempting to boot up a System 7.1-dependent Mac with System 7.1, but 
you do not have the necessary enabler file installed. Boot from a startup disk that 
has the enabler, and copy that enabler to the System Folder of the problem startup 
disk. See chapter 4, "Overview of System Software," for details on enablers. 

Once you see the first extension icon, problems that arise between that point and the 

appearance of the desktop are nearly always due to extensions. 

Syinptom: After extensions start loading, the Mac crashes or freezes. 

Likely culprit: 

■ You have a corrupted or conflicting extension. Hold down the Shift key at startup 
to disable extensions under System 7. Boot from another disk under System 6 and 
remove the suspect extension(s). See the next section in this chapter for details on 
extension management. 

■ The startup disk has a corrupted System file. Boot from another disk and perform a 
clean reinstall of the System on your startup disk. See "Performing a Clean Install," 
later in this chapter. 

■ rhe startup disk has a damaged directory. See chapter 36, "Hard Disk Problems." 

The last extension icon appears, the screen clears, the desktop shows up — but don't get 

your hopes up. We're not out of the woods yet! 

Symptom: Right after the desktop appears, you get a System error. 

Likely suspects: 

■ 3'he Finder is corrupted. Perform a clean reinstallation of the System. See "Perform- 
ing a Clean Install," later in this chapter. 

■ You have a corrupted or conflicting extension. Hold down the Shift key at startup 
to disable extensions under System 7. Boot from another disk under System 6 and 
remove the suspect extension(s). See the last section in this chapter for details on 
extension management. 

■ The startup disk has a damaged directory. See chapter 36, "Hard Disk Problems." 

■ The startup disk has a corrupted Desktop file. Rebuild the Desktop. See "Rebuilding 
the Desktop," later in this chapter. 



■ 
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■ You have insufficient memory installed to accommodate the entire contents of the 
System heap. Startup with extensions off, remove some extensions, or install more 
RAM. See chapter 22, "RAM: The First Thing to Add." 

■ You have a corrupted or incompatible program in the Startup Items folder under 
System 7, or configured as a startup application under System 6. Remove or re- 
install the program. 

That ends the "stopup sequence"; we've made it to the desktop! It would be wonderful 
if we could say that this anticipates every possible problem. Unfortunately, there are 
always exceptional situations. By following this guide, however, you can quickly identify 
and resolve the vast majority of startup sequence problems. 

No doubt you've noticed that many of these symptoms stem from the failure of a few 
specific hardware and software components: power supplies, logic boards, disk drives and 
SIMMs; SCSI drivers, System files, and extensions. Fhere's also the ever popular corrupted 
PRAM. Even when the symptoms you experience don't match up with anything on our 
list, you can't go too wrong by taking a methodical "shotgun" approach encompassing 
all these components. 

We need to delineate two other basic procedures before proceeding to the extensions, 
procedures that should be part of any startup and general performance troubleshooting 
routine: rebuilding the desktop, and performing a clean install. 

Easy Fixes 

If you work with Macs, you will eventually have to rebuild the Desktop and reinstall the 
System. Indeed, you're likely to do both many times. Rebuilding the Desktop is the num- 
ber one antidote for generic icons and the Application not found alert, while System 
reinstallation is the cure for a whole catalog of ills. Both operations are easy and effec- 
tive. Although we go into lengthy detail here, once you know the procedures, it takes 
less time and effort to do them than it does to read about them — let alone write about 
them! So, it's a good idea to familiarize yourself with both these routines. The time spent 
on them will more than pay for itself in time saved troubleshooting the problems that 
they address. 

Rebuilding the Desktop 

The Finder has a great deal to remember. It has to keep track of icons, aliases, file types 
and their parent applications, window positions and views, and more. Because this vital 
information is different from Mac to Mac, disk to disk, and day to day, the Finder needs 
a good place to store all this data. This place is the Desktop database. 

Under System 6, there is a single, invisible Desktop file per volume, and it stores much of 
its information as resources. This worked fine for smaller volumes with limited numbers 
of files, but larger volumes posed a problem due to limitations of the Resource Manager. 
Apple addressed this first in AppleShare 2.0, their file server software, by including an 
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extension called the Desktop Manager. The Desktop Manager stores all this Finder infor- 
mation in two invisible data files per volume: Desktop DB and Desktop DF. By switching 
from resource to data format, Apple eliminated ihe old limitations. (As an added bonus, 
the new Desktop files are also impervious to viral infection.) They then rolled the Desk- 
top Manager into System 7 as an integrated component rather than an extension. 



Tip 



Every time you switch between System 6 and System 7 , if you have done anything in the Finder at 
all, the Desktop files will be rebuilt. If you need to switch Systems often and wish to avoid excessive 
Desktop rebuilding, you can Install the Desktop Manager extension from AppleShare 2.0.x into 
your System 6 System Folder. The two Systems will then use the same Desktop file format. Apple 
does not sanction this, and there is no official source of the Desktop Manager extension other than 
an old copy of AppleShare, but many people have used this method successfully. 



Because these files are constantly open and modified by the Finder, they are highly sus- 
ceptible to corruption. This corruption can manifest itself in any number of ways, from 
file icons disappearing and files not opening their parent applications when double- 
clicked, to sluggish behavior and crashes in the Finder. When these files get corrupted, 
we need a way to regenerate the data, to correct the errors causing these problems. This 
process is called rebuilding the Desktoi). 

Even if you're not having any problems you can pin on the Desktop files, it's a good idea 
to rebuild them every month or so. When you're having problems you can't figure out, 
zapping the Desktop files — along with zapping the PRAM — should be one of the first 
things you try. It may not solve your problem, but it usually doesn't hurt. 



Caution 



When you have a disk from which you need to recover data, or that is having problems and is not 
completely backed up, do not rebuild the desktop until the data is secure. If a disk has directory 
damage or is having trouble with SCSI transfers, any write operation, including Desktop rebuilding, 
runs the risk of overwriting valid data and further complicating any existing directory corruption. If 
you have any doubts, verify the disk with Apple's Disk First Aid or any of the commercial disk utility 
programs before proceeding. 



VI 



Apple's sanctioned method of rebuilding the Desktop is fairly simple. During startup, 
hold down the Command and Option keys simultaneously until disks start to mount in 
the Finder. The Finder will then j)resent you with a dialog asking if you're sure you want 
to rebuild the desktop. If you click OK, the Finder will scan the disk(s) and fix the prob- 
lems. 
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Sometimes, Apple's method isn't good enough. Why? Some types of Desktop file corrup- 
tion are resistant to the fixing methods used in the Finder's standard rebuild routine. So, 
to get around this, the best thing to do is delete (or ''zap") the old Desktop files alto- 
gether and have the Finder build new ones from scratch. There are several ways to do 
this. You can use a utility such as ResEdit to make the Desktop files visible, then drag 
them to the trash and restart. Under System 7, you can create a folder named Desktop at 
the root level of the drive, and the Finder — thinking you've recently been running Sys- 
tem 6 — will build new System 7 Desktop files on restart. Several utilities also are designed 
to handle this problem. The best of these is MicroMat's freeware TechTool, which allows 
you to choose which disks will have their Desktop files rebuilt, and initiate the process at 
the click of a button. For more information on TechTool, sec the Diagnostic Utilities 
section of chapter 34, "1 hardware Troubleshooting." 

A Clean Install 

When a System file is corrupted, or you wish to install a later version of the System, the 
correct procedure is to run the Installer. If you do a normal install, this will replace or 
update files in your existing System Folder. A clean install is different. Rather than 
update the current System Folder, it creates a new one, leaving your old files in place in 
the old System Folder. 

The Benefits of a Clean Install. What are the benefits of a clean install? There are sev- 
eral. First, if you are trying to address System corruption, installing over the old System 
runs the risk of retaining, and even compounding, the corruption. Brand new files are 
safer. You can also be more certain that, if a problem is not resolved, it is not due to any 
residual corruption. A normal install doesn't necessarily update all files associated with 
the System; it might fail to replace a problematic component. Clean installs replace 
everything. Some forms of directory damage also can cause problems with specific fold- 
ers. By doing a clean install, you create a new folder, sidestepping any such damage. In 
addition to these direct benefits, a clean install tends to encourage general housekeeping, 
which is beneficial in keeping your system stable. 

Apple recommends the normal install under normal circumstances, and the clean install 
specifically for troubleshooting. We recommend the clean install for all System installa- 
tions. Why? System corruption is not always obvious; the clean install is a good preemp- 
tive strike against future problems. Also, in some circumstances, a normal install can 
actually create corruption where none was before, especially when one runs the Installer 
while third-party extensions are active. Apple's normal install procedure doesn't allow 
that, but sticking to a strict clean install makes certain no such potentially deleterious 
shortcuts are taken. 

Performing a Clean Install. Fhere are several variations on the clean install, but the 
following procedure is thorough and reliable. 

As a preliminary to the install, make sure you have the correct disks for your Macintosh. 
If you have a Mac with an BOOK drive, be sure you have BOOK disks. Use a version of the 
System known to be compatible with your Macintosh model. This includes being sure 
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you have an Fnstall disk with the proper enabler if your Mac requires one. When upgrad- 
ing to System 7, make sure you have sufficient RAM installed; 4 MB is a realistic mini- 
mum. Always use original master disks, or sector copies made with Apple's DiskCopy or a 
similar utility; don't use Finder copies. Always keep the Installer disks locked. 

From there, take the following steps: 

1 . Start up from the Disk Tools disk, or another startup disk with a clean, Apple-only 
System, Disk First Aid, and (for an Apple brand hard drive) HD SC Setup. Because of 
the way extensions patch the System in RAM, they can interfere with any software 
installation. 

2 . Run Disk First Aid to make sure there are no problems with the target disk's direc- 
tory. Optionally, you also can run one or more current third-party disk utilities 
such as Norton Utilities, Public Utilities, or MacTools, as these programs can find 
some things that Disk First Aid will miss. This is to be certain that you do not suffer 
from or compound an existing directory problem. We recommend that you check 
the drive with a current antivirus utility. 



Caution 



Always back up any data on the drive before attempting any directory repairs! If Disk First 
Aid finds and fixes — or fails to fix — a problem, always verify with another utility. If you 
cannot get them to agree that the drive is completely fixed, always reformat the drive. 



3 . Make sure your hard drive's SCSI driver is current. If it is an Apple hard drive, use a 
compatible version of HD SC Setup, preferably the latest available. You will find a 
suitable version on the Apple Disk Tools disk, but there may be a more recent ver- 
sion posted on-line, or on a support disk such as Apple's System Update distribu- 
tion disks. If you use a third-party formatter, contact the vendor for version infor- 
mation. This step is especially crucial when upgrading to System 7, as older SCSI 
drivers can cause severe j)roblems that can lead to data loss. Older drives may 
require that you reformat in order to install a current driver. Make sure you arc 
backed up before reformatting or "taking over" a drive previously formatted with 
another product. 

4 . Make sure you have at least 5 MB free space on the target disk. 

5 . Move the Finder to another folder, or onto the Desktop. Rename it "Old Finder." 



6 . Rename the System Folder to "Old System Folder." You should see that the System 
Folder's icon has changed from its usual, unique icon to that of a regular folder. 

(If the folder has had a custom icon pasted on, you can check this by cutting the 
icon in the Get Info window for the System Folder.) 



7 . Restart the Mac. You should see a flashing question mark icon. If the Mac boots 
from the target disk instead, there is another System folder on the disk. Use the 
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Finder's Find feature to search for "System" to find it, then move that folder's 
Finder to the desktop, and beside it that System folder, earmarked for the Trash. 

If there are any others, throw them away. 

8 . Restart from an Install disk (System 7) or System Tools disk (System 6). If you're 
installing System 7.1 on a Mac with an 800K drive, you will need to boot from a 
hard disk other than the target disk with a clean System (no extensions). 

9 . Install the System by following the instructions given by the Installer. If the target 
disk is to be used with one Macintosh, it's preferable to do a Custom Install for that 
model Mac, adding printer drivers and network software as appropriate. 

10 . If you are installing System 7.0 or 7.0.1, the next thing you should do is install 
System 7 Tune-Up 1.1.1. If you are installing System 7.1.x, you should install the 
latest System Update. As of this writing, version 8.0 is current. 

11. After performing a clean install, verify that you have resolved the problem before 
adding anything back to your System folder. Adding items to the new System folder 
before resolving your problem will defeat the purpose of performing the clean 
install. 

12. Once you have confirmed that the install is successful, you can reinstall or recover 
all your non-Apple software. Reinstalling is "cleaner," and always recommended. 
Still, you can drag extensions, preferences, fonts, and so on, from your Old System 
Folder to the new one, if you prefer. Do not replace anything that is in your new 
System folder, only add items that are not already there. 

13. You can open the old System suitcase by double-clicking to see if you can recover 
resources in System 7, or use Font/DA Mover to do this under System 6, but it is 
not advisable, especially when you are addressing System corruption. You may 
want to check the System file, however, so that you know what you need to 
reinstall. 

14 . Once you are sure you have recovered everything of value from the Old System 
Folder, throw it and the Old Finder away. 



Tip 



If you need to install Systems frequently, having a hard drive, partition or removable cartridge set 
aside and configured for this purpose can be a real time saver. Make sure you have a volume with 
a valid, "virgin" System folder. Next, create a folder called "Net Install Folder" (or whatever else 
you prefer). Insert each of the disks in the set and drag its icon onto the icon of the Net Install 
Folder. A new folder with the exact same name as the disk will be created within the Net Install 
folder. Do not rename these new folders! You can now use these folders in lieu of a set of System 
disks, without needing to swap any floppies or put up with slow floppy i/o. 





Extensions 



893 



Some people use a similar method, called the Image install. They use a utility to mount disk images 
created by Apple's DiskCopy. These images then behave as virtual floppies, with all the advantages 
of the Net Install. Unfortunately, we can't recommend this, as image mounting has proven to be 
rather unreliable In the field. If you can't be talked out of it, you are much better off using a regis- 
tered copy of the shareware utility DiskDup+ than the freeware extension Mountimage. DlskDup+ 
is more reliable, allows you to mount an unlimited number of images, and works without any 
extensions. Mountimage, by working as an extension, is counter to the whole idea of the clean 
install. 



Extensions 

Extensions are the boon and bane of Macintosh existence. Virtually anything you might 
want to do to customize and enhance the Mac OS, you can do with extensions. Because 
of the way they patch the operating system, they are extremely powerful. They are also 
extremely subject to conflicts. It's worth learning about how they work, how they break, 
and how we can most effectively manage them. 



A Brief History of Extensions 

Extensions started life as INITs, or initialization resources, so named because they initial- 
ize at startup along with the System. They are also known as startup documents, which is 
how the Finder identifies them in list views, up through System 6. They were Apple's 
answer to terminate-and-stay-resident programs, orTSRs, in the DOS world. 



When developers first started writing them, the only way to use INlTs was to have an 
application install them directly into the System file. This is not a great idea; the risk of 
System corruption is high, and identifying and disabling INlTs thus installed is exceed- 
ingly difficult. So, in System 3.2, Apple introduced a mechanism called INIT 31. This is 
an INi r in the System file that, when run, searches for extensions in the System folder to 
load them. It identifies them by file type. 



Then, in System 4.0, Apple introduced control panel devices, or CDEVs. These provide a 
control interface accessed in a newer, modular version of Apple's Control Panel DA. 
Some CDEVs contain INIT code, with the controls used to change the behavior of the 
INIT’. Others, such as the System's General CDEV, contain no INIT code, and may be 
used to control System parameters, hardware peripherals, and so on. Nevertheless, the 
term INTTs has come to refer to both INlTs proper, and CDEVs (whether they contain 
INIT code or not). 




With the release of System 7, many things changed. First, the nomenclature is different. 
Apple introduced the term extensions to be used in place of INlTs. Similarly, CDEVs are 
now control panels. The old Control Panel D.A is gone; individual control panels can be 
launched by double-clicking. Extensions are also organized differently. Under System 6, 
they are all stored loose in the System Folder, and loaded in alphabetical order. 
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In System 7, they are divided into two subfolders: the Extensions folder and the Control 
Panels folder. Load order is as follows: Extensions folder in alphabetical order; Control 
Panels folder in alphabetical order; System folder in alphabetical order. 



Note 



There is one exception, to date: extensions of type 'scri' will load alphabetically ahead of all other 
extensions. Apple has reserved this file type for critical extensions. The first was the System 7 Tuner 
extension in System 7 Tune-Up, and the System Update extension is also type 'scri'. 



Several other kinds of extensions are not INITs. INTTs show up in the Finder as system 
extensions, but so do files of type 'adev', 'ddev\ and 'thng', for example. All these are 
stored in the Extensions folder. So are printer drivers and network drivers, which show 
up as Chooser extensions, because they are accessed through the Chooser DA. Tools used 
by the Communications Toolbox are stored in the Extensions folder. Under System 7.0.x, 
PostScript font files are treated as extensions. In System 7.1, they are stored in the Fonts 
folder, and treated as a separate class (as indeed they are). 

Apple also decided to acknowledge the problem of extension conflicts by including a 
bypass mechanism in Sy.stem 7. Now, holding down the shift key at startup will disable 
all extensions. Including Apple's extensions, beneath Welcome To Macintosh, you'll see 
another message: Extensions off. 

As in System 6 with the term INITs, the term extensions is used to refer to all these related 
types of files. Also as in System 6, it is those extensions that contain INIT code with 
which we need concern ourselves. 

How Extensions Work and Fail 

As the name implies, extensions are small programs that extend the functionality of the 
System. Extensions modify System routines used by all applications, and so can provide 
global services, fhey do this by various methods. The most significant is the application 
of patches to code in ROM called traps. Programs use these traps to access standard Sys- 
tem toolbox routines. When an extension patches a trap, the extension's code is substi- 
tuted for the original ROM code whenever a program makes use of that trap. Most 
conflicts arise from two or more extension patching the same trap, specifically if one or 
more of them applies its patch improperly. This is why reordering extensions is so crucial 
in resolving conflicts; the order in which patches to the same trap are applied can be the 
difference between repeated crashing and stable performance. 

The other likely cause of conflicts involves low njemor)\^lohals. These values are stored in 
RAM by the System; some extensions work their magic by changing one or more of 

them. If two extensions change the same low memory global, you can run into trouble. 

I 

When w^e discussed the startup sequence, we noted that the Mac sets aside an area of 
RAM for the System kn(|)wn as the System heap, and that the System later loads extensions 
into this area. Each extension can occupy anywhere from IK to over 400K of RAM. 
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Depending on how many extensions you load, which ones, and how they're configured, 
this can really add up. If you run low on memory, crashes are likely to occur. If you have 
a limited amount of RAM to spare, run a limited number of extensions. 

We also need to consider how the extensions request memory. Most extensions have a 
System zone expansion ('sysz') resource, w^hich they use to tell the System how much 
RAM they need. 'Fhe System reads the 'sysz', expands the heap accordingly, and loads 
the extension into the newly reserved RAM. If an extension lacks a 'sysz' resource, or 
requests an insufficient amount of memor>^ with it, problems can arise. 

Furthermore, some extensions will request more memory after the startup sequence. If 
such an extension does not properly reserve this memory in advance, that memory may 
not be available wiien the extension needs it. System 7 is very good about expanding the 
heap to accommodate requests for additional RAM and releasing that RAM wiien it is no 
longer needed. Not so System 6: MultiFinder will expand, but not contract, and even 
that expansion is less reliable than System 7's, w^hile System 6 in Finder mode and previ- 
ous Systems offer no post-startup heap expansion at all. In System 6, therefore, it is often 
wise to take precautions and reserve some extra heap space for the System yourself. This 
is discussed in chapter 43, "System 6 Problems," in the section on Bootman and 
HeapTool. 

Extension Management 

Despite all these problems, extensions are more popular than ever. Part of this is due to 
the increasing quality of both extension programmers and the System; extensions today 
under System 7.1 are more stable than even a couple of years ago under System 7.0. Even 
so, there are still plenty of conflicts, and this proliferation of extensions demands an 
effective management system for juggling and troubleshooting. 

When INIT files were introduced in System 3.2, there was only one w^ay to manage them: 
pull them out of the System Folder and reboot. This time honored method still works 
today, of course, but even then, it was apparent that a more convenient method of 
enabling and disabling extensions was needed. Enter the extension manager. 

Extension Managers: The Past. Although these products have not all been discontin- 
ued, they have all gone for some time without an update. Nevertheless, they're still in 
circulation, and you may find yourself working with them wdien you troubleshoot other 
people's Macs. 

Aask. The first extension manager was CE Software's Aask, bundled with their 
MockPackage collection of utilities. Aask is a control panel. It scans the System folder for 
extensions w^henever you open it, and presents you with a graphic display of your exten- 
sion icons. Clicking on each icon toggles the extension on or off; when it's off, there's an 
X over the icon. 

Aask's method of preventing extensions from loading is fairly simple: it changes the type 
code of INlTs to xNIT, and cdevs to xdev. This method is effective, but it has its draw- 
backs. For one thing, the disabled extensions lose their icons. (There was another exten- 
sion called Transform, the sole purpose of which was to restore icons to extensions 
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disabled by the Aask method.) For another, if you want to pass on your great shareware 
and freeware extensions to your friends, but forget to enable the extensions first, the files 
are totally useless without Aask or a similar utility, unless you have a utility that edits 
type codes. 

Aask was very popular in its day, and — unfortunately — widely pirated. However, it lacks 
all but the most rudimentary of features — enabling and disabling extensions — and the 
mechanism it employs has justifiably fallen out of favor. MockPackage 4.4 is now avail- 
able from PrairieSoft, and it still includes Aask 1.0(!), but nobody should be using this 
today. 

After Aask came a slew of competitors. They all worked, but not all found favor. Natural 
Intelligence's INIX, Steve Bryan's freeware Answer, and Bob Hablutzel's shareware Fresh 
Start were amongst the contenders that never quite made the big time. 

FNIT cdcv. Larry Rotenstein's INIT cdev, on the other hand, was very popular, not least 
because it was HappiWare; all Larry asked was a smile and a postcard. INI'F cdev uses a 
scrolling list of extension names that are enabled when highlighted, disabled when not. 
This interface convention is used in most extension managers today. It's faster then 
Aask, and at least as easy to use. It also introduced a new method of extension control. 
INIT cdev 3.0 toggles a "No INITs" file flag, made available by Apple in System 6.0.4, 
which tells the System that no INITs are in the file, thus preventing it from loading. You 
get to keep your icons, but this method is even more pernicious than Aask's because it is 
more difficult to detect. As with Aask, INIT cdev is out of date — v3.0 was the final ver- 
sion, and dates from January of 1990 — and users are encouraged to switch to something 
more current. 

INITPicker. Fhe first serious, professional extension manager would have to be Inline 
Software's INITPicker. Originally published by Microseeds, it was the first product to 
offer a host of essential features, the most prominent of which was extension reordering. 
With previous utilities, the only way to change the load order of extensions was to 
rename them so that their alphabetical position changed. INITPicker 1.0 let you drag 
extensions up and down its scrolling list. Subsequent versions include yet more innova- 
tive features. These include: 

■ BombGuard, which restarts after a crash in the startup sequence, disables the 
culprit, and tells you which extension it is. 

■ Creating and saving custom sets of extensions. 

■ Creating a subfolder for extensions within the System folder under System 6. 

■ Accessing multiple folders to load extensions. 

■ Loading extensions from aliases. 

■ Logging extension activity during startup. 

You're likely to come across INITPicker in the field, but it's no longer the market leader it 
once was. Several other utilities have come out with all INlTPicker's features, plus some 
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crucial ones that arc missing. Notably absent is the ability to link extensions that are 
mutually dependent, mutually exclusive, or need to load in a certain order. INITPicker 
also uses yet another nonstandard method of disabling extensions. Currently at v3.0.2, 
the last major revision was in 1990. However, Inline has recently announced plans for a 
new version that will be in native PowerPC code for the Power Macs. Hopefully, this new 
release will also address INITPicker's other shortcomings, and restore it to the forefront of 
the extension manager market. 

FNIT Manager. Baseline Publishing's INIT Manager is roughly similar to INITPicker. It 
has most of the same features: reordering, sets, crash protection, INITs folder under Sys- 
tem 6, etc. It also has similar limitations: it has no links, uses a nonstandard method to 
control extensions, and it hasn't been updated since 1991, nor does an update appear 
imminent. It also suffers from an arcane distinction between "controlled" and "uncon- 
trolled" extensions. It does, however, have a good report generating and analyzing util- 
ity, INi r Analyzer, the precursor to such features in other extension managers. 

INi rPicker generates reports, too, but INI'P Analyzer will prepare a Possible Conflicts 
report that lists by name the traps patched by more than one extension, and the exten- 
sions that patch them. It's probably also the first extension manager to have separate 
extension and control panel files to support early loading of the INIT code and access 
from the Control Panels folder. 

OnStartup. Viacom New Media's OnCue II 2.0.1 bundled an extension manager called 
OnStiirtup. Essentially similar to INITPicker and INIT Manager minus the reporting fea- 
ture, it did at least use the currently accepted disabled folder method of controlling 
extensions (see "Extensions Manager 2.0.1," later in this chapter). The product, however, 
was a late entry into the extension management market with nothing exceptional to 
offer, and thus never gained much market acceptance. Viacom has discontinued support 
for the whole OnCue II package. 

Extension Managers: The Present. These extension managers are not the only ones in 
use today; others may be comparable in quality, but these are the most popular and 
important ones. 

Extensions Manager 2.0.1. Extensions Manager is a freeware program from Apple's 
Ricardo Batista. It lacks many of the features common in its commercial brethren, but it's 
still very popular, because the features it does have are powerful and well implemented. 

Extensions Manager introduces the concept of the disahled folder. Rather than changing 
file types or file flags of extensions, or using any other heavy-handed and invisible 
method of controlling them. Extensions Manager expands on the concept of Apple's 
Extensions folder and Control Panels folder. It creates parallel folders named Extensions 
(Disabled) and Control Panels (Disabled); it's simple, it's clear, it's unobtrusive, and it 
works, rhis is now the method of controlling extensions, and all contemporary extension 
managers use it. 

Extensions Manager extends this control to other types of files. It manages startup items, 
it manages Apple Menu items, it manages fonts, and it even manages items loose in the 
System folder. 
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Startup Sequence Problems 



Extensions Manager also gives you sets; allows you to easily customize the file types it 




will recognize and control; lets you bring up the control panel at startup to change your 
extensions on-the-fly; and it recovers extensions modified by previous extension manag- 
ers using the old, file-modifying methods. One especially impressive feature is that you 
can create a set called Network, and Extensions Manager will automatically load that set 
w^hen it detects the presence of a netw^ork at startup (see fig. 44.4). This is terrific for 
PowerBook owners! 



Fig. 44.4 

The ability to customize the file types that can be controlled is just one of Extensions Manager's 
unique features. 

So, what don't you get? You get no reordering, no links, no extension analysis or infor- 
mation, no crash protection, and no support for aliasing extensions. These omissions 
keep Extensions Manager from being a power user's tool. However, it is the top choice to 
replace primitive extension managers in the System folders of novices and intermediate 
end users. Even if you don't use it, keep a copy handy to distribute to those still using 
Aask or INIT edev, and possibly even some of the more powerful but outmoded exten- 
sion managers. Also, if you have another extension manager that you prefer, but would 
like to add management of fonts, Apple Menu items et al, you can use Extensions Man- 
ager in conjunction with the other utility. Because Extensions Manager is separated into 
two parts — an extension and a control panel — you can load just the control panel with- 
out fear of conflicts. 

Extensions Manager works with System 6 and System 7. 

Symbionts 2.4. B. Kevin Hardman's shareware Symbionts picks up where Extensions 
Manager leaves off, omitting only the Netw^ork set and extension recovery features, and 
adding some significant new ones. You still don't get reordering or links. However, 
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Symbionts gives you plenty of information on your extensions, and in a completely 
unique way: it displays the names and memory usage of extensions beneath their icons 
as they load at startup. You can even pause the startup sequence with the caps lock key 
so that you have time to read everything. Symbionts also displays icons for all exten- 
sions, regardless of whether they have code to display them, and it wraps icons on- 
screen — in its own inimitable fashion — so you're sure to see them all. 

In the Symbionts control panel, you can view a scrolling list of your extensions (or other 
System files) in either large or small icon view, by name or by size in RAM (see fig. 44.5). 
Disabled items show with an X over the icon, harking back to the days of Aask, but up- 
dated to more resemble a spruced-up 1 Nil Picker. (Symbionts may be the most attractive 
extension manager yet.) Each extension's memor>' consumption is displayed in the list. 
As with Extensions Manager, this makes a fine replacement for earlier extension manag- 
ers, and the control panel can be separated from the extension to supplement a commer- 
cial extension manager with more advanced extension control features. 




Fig. 44.5 

Symbionts' unique "By Size" view lets you identify the R.*\M guzzlers at a glance. 

Symbionts has separate extension and control panel files. I he extension is named 
ISymbionts so it will load early; "!" is the first visible character in the Mac's alphabet, and 
Hardman wants the user to see the leading character, rather than using a space. Also, 
under System 7.1 or later. Symbionts will change its file type from 'INIT' to 'scri' in order 
to load earlier. Symbionts is the first extension manager (or extension of any kind) to do 
this. It remains to be seen if others will follow because .Apple has expressed the desire to 
reserve this file type for themselves. 

Symbionts works with System 6 and System 7. 
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Startup Manager 4.0.2. Now Software's Now Utilities has a reputation not only for 
cramming the maximum number of features into a reasonably priced package, but also 
for implementing those features well and thoroughly. Startup Manager, the extension 
manager in the Now Utilities package, lives up to the reputation, which accounts for its 
great popularity. See figure 44.6. 







1 


Now 



Startup Manager 



Fig. 44.6 

Startup Manager icon. 

Startup Manager starts by giving you all the classic features from INITPicker: sets, 
reordering, and crash protection. You also get links, hot keys for your sets, temporary 
changes at startup, the option of whether to run new extensions, icon wrapping, invis- 
ible extension display, reservation of extra heap ''headroom," and more (see fig. 44.7). 
Startup Manager will display the amount of memory used by each extension from within 
the control panel. If you need more information. Now Profile, another Now Utilities 
component, can prepare as detailed a report as you want. You can even switch startup 
volumes on-the-fly. As of version 4.0, it uses the disabled folder method; earlier versions 
change file types. 




Fig. 44.7 

One of Startup Manager's many powerful features is the ability to create several types of links 
between extensions. 
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Startup Manager is almost the perfect extension manager. What keeps it from being per- 
fect? It's not a problem that it doesn't control Apple Menu items and fonts; those are 
covered in spades by NowMenus and WYSIWYG Menus, respectively. However, it is 
missing support for aliasing extensions; that is, loading extensions by using aliases that 
point to a location outside the System folder. This is not necessarily a major point, but 
I would expect Now to address it in a future version of Startup Manager. Now has 
announced that they're hard at work on Now Utilities 5.0, so there may be some signifi- 
cant changes by the time you read this, or shortly thereafter. Meanwhile, expect to see 
this utility on many Macs. 

Startup Manager 4.0.x works only with System 7; System 6 users need to use version 
5.0.2. In an unusual move, Now is pursuing parallel development of versions 3.0.x and 
version 5; they have announced that v3.0.3 is in beta as of this writing. 

Conflict Catcher II 2.1. Casady & Greene's Conflict Catcher II has emerged as the 
preeminent extension manager of the day. Start with everything that Startup Manager 
does. Add the ability to lock extensions, control fonts, recover modified extensions, and 
load aliased extensions — even from a networked volume — and you've got yourself one 
powerful extension manager. It's even the first extension manager available in native 
PowerPC code, and it can report the impact on performance of non-native extensions. It 
doesn't control Apple Menu items, but why quibble? It does do one thing that no other 
extension manager does: it actually does the grunt work in testing for and resolving 
extension conflicts. Phis is how it earns its name and a great deal of admiration. See 
figure 44.8. 




Conflict Extension^-^ 




Conflict Catcher^"' 



Fig. 44.8 

Conflict Extension and Conflict Catcher icons. 

When running a Conflict Test, Conflict Catcher will configure your extensions, ask you 
to check for the existence of the problem, and then restart, reconfiguring your exten- 
sions as it goes until it finds your conflict by process of elimination. It can even track 
down those nasty three-way or more-way conflicts that defy human tolerance. If you're 
concerned that Conflict Catcher itself might be part of your problem, you can disable 
the portions of it that patch traps, then test without them. Until somebody comes out 
with a product that can isolate bugs by reading them right out of RAM, Conflict Catcher 
belongs in every troubleshooter's gig bag (see fig. 44.9). Conflict Catcher II works only 
with Svstem 7. 
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Fig. 44.9 

Conflict Catcher's automated conflict testing. 

Binary Search and Replace. Conflict Catcher's automation of the process of isolating 
conflicting extensions is no small thing; after all, automating repetitive, mathematical 
tasks is what computers are good at. Still, with a little patience and a methodical ap- 
proach, you can accomplish the same thing on your own, or with the aid of another 
extension manager. It's simply a process of elimination, and it's usually very effective. 

The binary method involves dividing your extensions into halves, testing for the prob- 
lem, then repeatedly testing in further divisions until you're down to the culprit. I'll 
assume for this example that you have an extension manager, since they're so ubiqui- 
tous, but you can manually drag extensions in and out of the System folder if you don't 
have an extension manager handy. 

Let's say that your word processor crashes every time you select a certain function, such 
as Save. Here's how the binary method works: 

1. Start up with all extensions off via the shift key in System 7, or by dragging all 
third-party extensions to the desktop under System 6. Confirm that the problem 
disappears with no extensions. 

2. Re-enable half of your extensions. If you have some good guesses as to what's 
likely to be responsible, such as recent additions or extensions that modify menus, 
include those in this group. 

3. Test to see if the symptom is there. If not, disable this entire group and start with 
the other half. Test for the symptom. 
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4 . If either half from your original division generates the symptom, divide that group 
in half, and test each of those halves to see which causes the problem. Keep going 
until you are down to one extension that causes the problem. 

5 . If at any stage, neither group produces the symptom, you have a conflict involving 
two or more extensions. In this case, keep one group, and add back half of the 
group most recently disabled. If this does not bring back the symptom, swap it for 
the other half of that group. When you get the symptom back, discard half of the 
previously kept group, test, then, if necessary, re-enable those and discard the other 
half. 

6 . Keep switching between the procedures outlined in steps 4 and 5 until you arrive at 
the deadly combination. 

Clearly, the more complicated the problem, the harder it is to remember which exten- 
sions were disabled in which groups. This is where you can use the Sets feature of your 
extension manager. For each group that you enable or disable, create a set. You can num- 
ber the sets progressively, so that you remember which you tried most recently. Remem- 
ber, extensions can be in more than one set; label them carefully and you should be able 
to muddle through without undue confusion. 

If you don't have an extension manager, you can do the same thing with folders. If you 
need to include an extension in more than one group, make a copy of the extension. 



Summary 



The Macintosh startup sequence is complex, but, thanks to its orderly nature, it's fairly 
easy to troubleshoot. Once you are able to relate recognizable symptoms to specific steps 
in the sequence, youTe most of the way to having the [)roblem solved. Fhe Macintosh 
helps you further by giving you clear, visual and audible error messages. Fven when 
wrestling with problems at startup for which the Macintosh can give you no help, by 
applying some simple methodolog>^ and with the aid of a few readily accessible utilities— 
disk utilities, SCSI formatters and extension managers — you can usually have the Mac up 
and running again in short order. 




As always, the best defense is a strong offense. By sticking with the regimen outlined in 
Part V, "Preventative Maintenance," you can avert most of the problems addressed in 
this chapter and in the rest of Part VI. When trouble does come— as it inevitably will- 
using the techniques learned here and in chapter .33, "Problem Isolation," you'll be able 
to get the most out of chapters 34 through 43. 



In the end, the key to successful troubleshooting is knowing where to look. When you 
don't recognize the problem, the best place to start looking is right here in Part VI, 
"Troubleshoot and Repair." Then, you can make short order of your maintenance work, 
and get back to getting the most out of your Macintosh — with the aid of the rest of this 
book. 
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Error Codes and Common 
Viruses 

The following information on error codes, viruses, and Trojan Horses is used by permis- 
sion from version 2.2 of Chiron's Mac Krror Code List by Robert J. Cummings. 



Positive ID Codes 



DS Error Table 




dsBusError 


Bus error 


2 


dsAddressErr 


Address error 


3 


dsILLInstErr 


Illegal instruction error 


4 


dsZeroDivErr 


Zero divide error 


5 


dsChkErr 


Check trap error 


6 


dsOvflowErr 


Overflow trap error 


7 


dsPrivErr 


Privilege violation error 


8 


dsTraceErr 


Trace mode error 


9 


dsLineAerr 


Line 1010 trap error 


10 


dsLineFErr 


Line 1111 trap error 


11 


dsMiscErr 


Miscellaneous hardware exception error 


12 


dsCoreErr 


Unimplemented core routine error 


13 


dsIrqErr 


Uninstalled Interrupt error 


14 


dslOCoreErr 


lO Core Error 


15 


dsLoadErr 


Segment Loader Error 


16 


dsFPErr 


Floating point error 


17 


dsNoPackErr 


Package 0 not present [List Manager] 


18 


dsNoPkl 


Package 1 not present [Reserved by Apple] 


19 


dsNoPk2 


Package 2 not present [Disk Initialization] 


20 


dsNoPk3 


Package 3 not present [Standard File] 



(continues) 
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DS Error Table 


21 


dsNoPk4 


Package 4 not present [Floating-Point Arithmetic] 


22 


dsNoPkS 


Package 5 not present [Transcendental Functions] 


23 


dsNoPk6 


Package 6 not present [International Utilities] 


24 


dsNoPk7 


Package 7 not present [Binary/Decimal Conversion] 


25 


dsMemFullErr 


Out of memory! 


26 


dsBadLaunch 


Can't launch file 


27 


dsFSErr 


File system map has been trashed 


28 


dsStknHeap 


Stack has moved into application heap 


30 


dsReinsert 


Request user to reinsert off-line volume 


31 


dsNotThel 


Not the disk 1 wanted (obsolete) 


33 


negZcbFreeErr 


ZcbFree has gone negative 


40 


dsGreeting 


Welcome to Macintosh greeting 


41 


dsFinderErr 


Can't load the Finder error 


42 


shutDownAlert 


Handled like a shutdown error (obsolete) 


43 


dsSystemFileErr 


Can't find system file to open (obsolete) 


51 


dsBadSlotInt 


Unserviceable slot interrupt 


81 


dsBadSANEopcode 


Bad opcode given to SANE Pack4 


84 


menuPrgErr 


Happens when a menu is purged 


85 


dsMBarNfnd 


SysErr — cannot find MBDF 


86 


dsHmenuFindErr 


SysErr — recursively defined Hmenus 


87 


dsWDEFnFnd 


Could not load WDEF 


88 


dsCDEFnFnd 


Could not load CDEF 


89 


dsMDEFnFnd 


Could not load MDEF 


98 


dsNoPatch 


Can't patch for particular Model Mac 


99 


dsBadPatch 


Can't load patch resource 


101 


dsParityErr 


Memory parity error 


102 


dsOldSystem 


System Is too old for this ROM 


103 


ds32BitMode 


Booting in 32-bit on a 24-blt system 


20000 


dsShutDownOrRestart 


User choice between ShutDown and Restart 


20001 


dsSwitchOffOrRestart 


User choice between switching off and Restart 


20002 


dsForcedQuit 


Allow the user to ExitToShell, return if Cancel 


32767 


dsSysErr 


General system error (catch-all used In 



DSAT)Ceneral 
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System Errors (VBL Mgr, Queue, Etc.) 



noErr 



0 for success *OR* 



No truncation necessary 



smNotTruncated 
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System Errors (VBL Mgr, Queue, Etc.) 


-1 


qErr 


Queue element not found during deletion *OR* 


-1 


smTruncErr 


Truncation indicator alone Is wider than the 
specified width 


-2 


vTypErr 


Invalid queue element 


-3 


corErr 


Core routine number out of range 


-A 


unimpErr 


Unimplemented core routine 


-5 


SIpTypeErr 


Invalid queue element 


-8 


seNoDB 


No debugger installed to handle debugger 
command 








Color Manager Errors 


-9 


iTabPurgErr 


From Color2lndex/ITabMatch 


-10 


noColMatch 


From Color2lndex/ITabMatch 


-11 


qAllocErr 


From MakelTable 


-12 


tbIAIIocErr 


From MakelTable 


-13 


overRun 


From MakelTable 


-14 


noRoomErr 


From MakelTable 


-15 


seOutOfRange 


From SetEntry 


-16 


seProtErr 


From SetEntry 


-17 


i2CRangeErr 


From SetEntry 


-18 


gdBadDev 


From SetEntry 


-19 


reRangeErr 


From SetEntry 


-20 


seInvRequest 


From SetEntry 


-21 


seNoMemErr 


From SetEntry 




I/O System Errors 


-17 


controlErr 


Driver can't respond to Control call 


-18 


statusErr 


Driver can't respond to Status call 


-19 


readErr 


Driver can't respond to Read call 


-20 


writErr 


Driver can't respond to Write call 


-21 


badUnilErr 


Driver ref num doesn't match unit table 


-22 


unitEmptyErr 


Driver ref num specifies NIL handle In unit table 


-23 


openErr 


Requested read/write permission doesn't match 
driver's open permission, or Attempt to open RAM 
serial Driver failed 


-24 


closErr 


Close failed; Permission to close .MPP driver was 
denied 


-25 


deRemovErr 


Drvrinstall couldn't find driver in resources 


-27 


abortErr 


lO call aborted by KilllO; publisher has written a 
new edition *OR* 



(continues) 



Appendixes 




908 



Error Codes and Common Viruses 



I/O System Errors 


-27 


iLoAbortErr 


lO abort error (Printing Manager) 


-28 


notOpenErr 


Couldn't rd/wr/ctl/sts because driver not opened 


-29 


unitTbIFullErr 


Unit table has no more entries 


-30 


dceExtErr 


dee extension error 




File System Errors 


-33 


dirFulErr 


Directory full 


-34 


dskFulErr 


Disk Full 


-35 


nsvErr 


No such volume; volume not found 


-36 


ioErr 


I/O error (bummers) 


-37 


bdNamErr 


Bad file name; there may be no bad names in the 
final systemi 


-38 


fnOpnErr 


File not open 


-39 


eofErr 


End of file; no additional data in the format 


^0 


posErr 


Tried to position to before start of file (r/w) 


-42 


tmfoErr 


Too many files open 


^3 


fnfErr 


File not found; folder not found; edition container 
not found; target not found 


-AA 


wPrErr 


Disk is write protected; volume is locked through 
hardware 


-45 


fLckdErr 


File is locked 


-45 


fLckdErr 


Publisher writing to an edition 


-46 


vLckdErr 


Volume is locked through software 


-47 


fBsyErr 


File Is busy (delete); section doing I/O 


-48 


dupFNErr 


Duplicate file name (rename); file found instead of 
folder 


-49 


opWrErr 


File already open with write permission 


-50 


paramErr 


Error in user parameter list 


-51 


rfNumErr 


Reference number invalid 


-52 


gfpErr 


Get file position error 


-53 


volOffLinErr 


Volume is off line 


-54 


permErr 


Software lock on file; not a subscriber [permissions 
error on file open) 


-55 


volOnLinErr 


Drive volume already on-line at MountVol 


-56 


nsDrvErr 


No such drive (tried to mount a bad drive num) 


-57 


noMacDskErr 


Not a Mac diskette (sig bytes are wrong) 


-58 


extFSErr 


External file system - file system identifier is 
nonzero 


-59 


fsRnErr 


File system internal error: during rename the old 
entry was deleted but could not be restored 


-60 


badMDBErr 


Bad master directory block 


-61 


wePermErr 


Write permissions error; not a publisher 
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Font Manager Errors 


-64 


fontDecError 


Error during font declaration 


-65 


fontNotDeclared 


Font not declared 


-66 


fontSubErr 


Font substitution occurred 




Disk, 


Serial Port, Clock Specific Errors 


-64 


lastDskErr 


Unknown 


-64 


noDriveErr 


Drive not installed 


-65 


offLinErr 


R/w request for an off-line drive 


-66 


noNybErr 


Couldn't find 5 nibbles in 200 tries 


-67 


noAdrMkErr 


Couldn't find valid addr mark 


-68 


dataVerErr 


Read and verify compare failed 


-69 


badCksmErr 


Addr mark checksum didn't check 


-70 


badBtSIpErr 


Bad addr mark bit slip nibbles 


-71 


noDtaMkErr 


Couldn't find a data mark header 


-72 


badDCksum 


Bad data mark checksum 


-73 


badDBtSIp 


Bad data mark bit slip nibbles 


-74 


weUnderrun 


Write underrun occurred 


-75 


cantStepErr 


Step handshake failed 


-76 


tkOBadErr 


Track 0 detect doesn't change 


-77 


initIWMErr 


Unable to initialize IWM 


-78 


twoSideErr 


Tried to read 2nd side on a 1 -sided drive 


-79 


spdAdjErr 


Unable to correctly adjust disk speed 


-80 


seekErr 


Track number wrong on address mark 


-81 


sectNFErr 


Sector number never found on a track 


-82 


fmtl Err 


Can't find sector 0 after track format 


-83 


fmt2Err 


Can't get enough sync 


-84 


verErr 


Track failed to verify 


-84 


firstDskErr 


Unknown 


-85 


clkRdErr 


Unable to read clock value twice 


-86 


clkWrErr 


Time written did not verify 


-87 


prWrErr 


Parameter RAM written didn't read-verify 


-88 


prInitErr 


InitUtil found the parameter RAM uninitialized 


-89 


rcvrErr 


see receiver error (framing, parity, OR) 


-90 


breakRecd 


Break received (SCC) 




AppleTalk Errors 


-91 


ddpSktErr 


Error opening socket *OR* 


-91 


eMultiErr 


Invalid address or table is full 


-92 


ddpLenErr 


Data length too big *OR* 


-92 


eLenErr 


Packet too large or first entry of the write data 
structure did not contain the full 14-byte header 


-93 


noBridgeErr 


No router available [for non-local send] 
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AppleTalk Errors 


-94 


lapProtErr 


Error in attaching/detaching protocol *OR* 


-94 


LAPProtErr 


Protocol handler is already attached, node's 
protocol table is full, protocol not attached, or 
protocol handler pointer was not 0 


-95 


excessCollsns 


Hardware error [excessive collusions on write] 


-97 


portInUse 


Driver Open error code (port is in use) 


-98 


porINotCf 


Driver Open error code (parameter RAM not 
configured for this connection) 


-99 


memROZEErr 


Hard error in ROZ 


-99 


memROZEError 


Hard error in ROZ 


-99 


memROZWarn 


Soft error in ROZ 




Scrap Manager Errors 


-100 


noScrapErr 


No scrap exists error 


-1 02 


noTypeErr 


Format not available [no object of that type in 
scrap] 




Storage Allocator Errors 


-108 


memFullErr 


Ran out of memory [not enough room in heap 
zone] 


-109 


nolHandleErr 


GetHandleSize fails on baseText or 
substitutionText; NIL master pointer [handle was 
NIL in HandleZone or other] 


-no 


memAdrErr 


Address was odd or out of range 


-111 


memWZErr 


Attempted to operate on a free block; 
GetHandleSize fails on baseText or substitutionText 
[WhichZone failed (applied to free block)] 


-112 


memPurErr 


Trying to purge a locked or non-purgeable block 


-113 


memAZErr 


Address in zone check failed 


-114 


memPCErr 


Pointer Check failed 


-115 


memBCErr 


Block Check failed 


-116 


memSCErr 


Size Check failed 


-117 


memLockedErr 


Trying to move a locked block (MoveHHI) 




HFS Errors 


-120 


dirNFErr 


Directory not found 


-121 


ImwdoErr 


No free WDCB available 


-122 


badMovErr 


Move into offspring error 


-123 


wrgVolTypErr 


Not an HFS volume [wrong volume type error or 
(obsolete) operation not supported for MFS] 


-1 24 


volGoneErr 


Server volume has been disconnected 


-125 


updPixMemErr 


Insufficient memory to update a pixmap 


-127 


fsDSIntErr 


Internal file system error 
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Menu Manager Errors 


-126 


dsMBarNFnd 


System error code for MBDF not found 


-127 


dsHMenuFindErr 


Could not find Hmenu's parent in MenuKey 


-128 


userCanceledErr 


User canceled an operation 




HFS File ID Errors 


-130 


fidNotFound 


No file thread exists 


-131 


fidNotAFile 


Directory specified 


-1 32 


fidExists 


File id already exists 



Color QuickDraw & Color Manager Errors 



-147 


regionTooBigError 


Region too big or complex 


-148 


pixMapTooBigErr 


Pixel map record is deeper than 1 bit per pixel 
[passed pixel map is too large] 


-149 


notEnoughStack 


Not enough stack space for the necessary buffers 
*OR* 


-149 


mfStackErr 


Insufficient stack 


-150 


cMatchErr 


Color2lndex failed to find an index 


-151 


cTempMemErr 


Failed to allocate memory for temporary structures 


-152 


cNoMemErr 


Failed to allocate memory for structure 


-153 


cRangeErr 


Range error on colorTable request 


-154 


cProtectErr 


ColorTable entry protection violation 


-155 


cDevErr 


Invalid type of graphics device 


-156 


cResErr 


Invalid resolution for MakelTable 


-157 


cDepthErr 


Invalid pixel depth 


-158 


cParmErr 


Invalid parameter 




Resource Manager Errors (other than I/O Errors) 


-185 


badExtResource 


Extended resource has a bad format 


-186 


CantDecompress 


Resource bent ("the bends") 


-188 


resourceInMemory 


Resource already in memory 


-189 


writingPastEnd 


Writing past end of file 


-190 


inputOutOfBounds 


Offset or count out of bounds 


-192 


resNotFound 


Resource not found 


-193 


resFnotFound 


Resource file not found 


-194 


addResFailed 


AddResource failed 


-195 


addRefFailed 


Add Reference failed 


-196 


rmvResFailed 


RmveResource failed 


-197 


rmvRefFailed 


RMVEReference failed 


-198 


resAttrErr 


Attribute inconsistent with operation 


-199 


mapReadErr 


Map inconsistent with operation 
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Sound Manager Errors 


-200 


noHardware 


Required sound hardware not available [no 
hardware support for the specified synthesizer] 


-201 


notEnoughHardware 


Insufficient hardware available [no more channels 
for the specified synthesizer] 


-203 


queueFuli 


No room in the queue 


-204 


resProblem 


Problem loading the resource 


-205 


badChannel 


Channel Is corrupt or unusable [invalid channel 
queue length] 


-206 


badFormat 


Resource Is corrupt or unusable 


-207 


notEnoughBufferSpace 


Insufficient memory available 


-208 


badFileFormat 


File Is corrupted or unusable or not AIFF or AIFF-C 


-209 


channel 


Channel is busy 


-210 


buffersTooSmall 


Buffer is too small 


-211 


channelNotBusy 


Channel not currently used 


-212 


noMoreRealTime 


Not enough CPU time available 


-213 


badParam 


A parameter Is incorrect 


-220 


siNoSoundlnHardware 


No sound input hardware available 


-221 


siBadSoundInDevice 


Invalid sound input device 


-222 


si NoBufferSpecified 


No buffer specified 


-223 


slInvalidCompression 


Invalid compression type 


-224 


siHardDlskTooSlow 


Hard drive too slow to record 


-225 


silnvalidSampleRate 


Invalid sample rate 


-226 


silnvalidSampleSize 


Invalid sample size 


-227 


siDeviceBusyErr 


Sound input device Is busy 


-228 


siBadDevice Name 


Invalid device name 


-229 


siBadRefNum 


Invalid reference number 


-230 


silnputDeviceErr 


Input device hardware failure 


-231 


siUnknownInfoType 


Unknown type of information 


-232 


siUnknownQuality 


Unknown quality 




MIDI Manager Errors 


-250 


midiNoClientErr 


No client with that ID found 


-251 


midiNoPortErr 


Nu port with that ID found 


-252 


midiTooManyPortsErr 


Too many ports already installed in the system 


-253 


midiTooManyConsErr 


Too many connections made 


-254 


midiVConnectErr 


Pending virtual connection created 


-255 


midiVConnectMade 


Pending virtual connection resolved 


-256 


midiVConnectRmvd 


Pending virtual connection removed 


-257 


midiNoConErr 


No connection exits between specified ports 


-258 


midiWriteErr 


Couldn't write to ail connected ports 


-259 


midiNameLenErr 


Name supplied is longer than 31 characters 


-260 


midiDupIDErr 


Duplicate client ID 


-261 


mldllnvalidCmdErr 


Command not supported for port type 
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Notification Manager Errors 


-299 


nmTypeErr 


Invalid qType — must be ORD (nmType) 




Start Manager Errors 


-290 


smSDMInitErr 


SDM could not be initialized 


-291 


smSRTInitErr 


Slot Resource Table could not be Initialized 


-292 


smPRAMInitErr 


Slot Resource Table could not be initialized 


-293 


smPrilnitErr 


Cards could not be Initialized 


-300 


smEmptySlot 


No card In slot 


-301 


smCRCFail 


CRC check failed for declaration data 


-302 


smFormatErr 


FHeader Format Is not Apple's 


-303 


smRevisionErr 


Wrong revision level 


-304 


smNoDir 


Directory offset is Nil 


-305 


smLWTstBad 


Long Word test field <> S5A932BC7 


-306 


smNosInfoArray 


No sInfoArray. Memory Mgr error. 


-307 


smResrvErr 


Fatal reserved error. Reserved field o 0. 


-308 


smUnExBusErr 


Unexpected Bus Error 


-309 


smBLFieldBad 


ByteLanes field was bad 


-310 


smFHBIockRdErr 


Error occurred during _sGetFHeader 


-311 


smFHBIkDispErr 


Error occurred during _sDisposePtr (Dispose of 
FHeader block). 


-312 


smDisposePErr 


_DisposePointer error 


-313 


smNoBoardsRsrc 


No Board sResource 


-314 


smCetPRErr 


Error occurred during _sGetPRAMRec (see 
SIMStatus) 


-315 


smNoBoardId 


No board ID 


-316 


smlntStatVErr 


The inItStatusV field was negative after primary or 
secondary Init 


-317 


smIntTbleVErr 


An error occurred while trying to initialize the Slot 
Resource Table 


-318 


smNo|mpTbl 


SDM jump table could not be created 


-319 


smBadBoardId 


Boardid was wrong, re-init the PRAM record 


-320 


smBusErrTO 


BusError time out 


-330 


smBadRefId 


Reference Id not found In list 


-331 


smBadsList 


Bad sResource [sList] structure: Idl<ld2<ld3 ... 
format is not followed 


-332 


smReservedErr 


Reserved field not zero 


-333 


smCodeRevErr 


Code revision is wrong 


-334 


smCPUErr 


Code revision is wrong 


-335 


smsPointerNil 


LPointer is nil {From sOffset Data. If this error 
occurs, check sinfo rec for more information) 


-336 


smNilsBIockErr 


Nil sBlock error (Don't allocate and try to use a nil 
sBlock} 


-337 


smSIotOOBErr 


Slot out of bounds error 
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Start Manager Errors 


-338 


smSelOOBerr 


Selector out of bounds error; function not 
implemented 


-339 


smNewPErr 


_NewPlr error 


-340 


smBIkMoveErr 


_BlockMove error 


-341 


smCkStatusErr 


Status of slot = fail 


-342 


smCetDrvrNamErr 


Error occurred during _sGetDrvrName 


-343 


smDisDrvrNamErr 


Error occurred during _sDisDrvrName 


-344 


smNoMoresRsrcs 


No more sResources *OR* 


-344 


smNoMoresResources 


Specified sResource data structure not found 


-345 


smsGetDrvrErr 


Error occurred during _sGetDriver 


-346 


smBadsPtrErr 


Bad pointer was passed to sCaldsPointer function 


-347 


smByteLanesErr 


ByteLanes field in card's format block was 
determined to be zero 


-348 


smOffselErr 


Offset was too big (temporary, should be fixed) 


-349 


smNoGoodOpens 


No opens were successful In the loop 


-350 


smSRTOvrFIErr 


SRT over flow 


-351 


smRecNotFnd 


Record not found in the SRT 




Misc. 


Device Manager Errors 




-360 


slotNumErr 


Invalid slot # error 


-400 


gcrOnMFMErr 


gcr formal on high density media error 



Edition Manager Errors 



-450 


editionMgrInitErr 


Manager not initialized or could not load package 


-451 


badSectionErr 


Not a valid section type 


-452 


notRegisteredSectionErr 


Not registered 


-454 


badSubPartErr 


Bad edition container spec or Invalid edition 
container 


-460 


multiplePublisherWrn 


Already is a publisher 


-A6^ 


containerNotFoundWrn 


Alias was not resolved 


-463 


notThePubllsherWrn 


Not the publisher 




SCSI Manager Errors 


-470 


scsIBadPBErr 


Invalid field(s) in the parameter block 


-471 


scsiOverrunErr 


Attempted to transfer too many bytes 


-472 


scsiTransferErr 


Write flag conflicts with data transfer phase 


-473 


scsiBusTQErr 


Bus error during transfer 


-474 


scsiSelectTOErr 


scsiSelTO exceeded (selection failed) 


-A75 


scsiTimeOutErr 


scsiReqTO exceeded 


-^76 


scsiBusResetErr 


Bus was reset, so your request was aborted 


-477 


scsiBadStatus 


Non-zero (not "Good") status returned 


-478 


scsiNoStatusErr 


Device did not go through a status phase 


-479 


scsiLinkFailErr 


Linked command never executed 


-489 


scsiUnimpVctErr 


Unimplemented routine was called 
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DeBugger Errors 



(SysErrs used instead of inline SA9FF & SABFF) 


-490 


userBreak 


User debugger break 


-491 


strUserBreak 


User debugger break - display string on stack 


^92 


exUserBreak 


User debugger break - execute commands on stack 




Misc. QuickDraw, TextEdit and O/S Errors 


-500 


rgnTooBigErr 


Bit map would convert into a region greater than 
64K 


-501 


teScrapSIzeErr 


Scrap item too big for text edit reco, d 


-502 


hwParamrErr 


Bad selector for _HWPrlv 



Process Manager Errors 



-600 


procNotFound 


No eligible process with specified process serial 
number 


-601 


memFragErr 


Not enough room to launch application with 
special requirements 


-602 


appModeErr 


Memory mode is 32-bit, but application is not 32- 
bit clean 


-603 


protocol Err 


App made module calls in Improper order 


-604 


hardwareConfigErr 


Hardware configuration not correct for call 


-605 


appMemFullErr 


Partition size specified in 'SIZE' resource is not big 
enough for launch 


-606 


appIsDaemon 


Application Is background-only 


-607 


bufferlsSmall 


Buffer is too small 


-608 


noOutstandingHLE 


No outstanding high-level event 


-609 


connectioninvalid 


Connection is invalid 


-610 


noUserInteractionAllowed 


Attempted PostHlghLevelEvent from background 
and no session yet established 




Virtual Memory Dispatch Errors 


-620 


nolEnoughMemoryErr 


Insufficient physical memory 


-621 


notHeldErr 


Specified range of memory Is not held 


-622 


cannotMakeContiguousErr 


Cannot make specified range contiguous 


-623 


notLockedErr 


Specified range of memory is not locked 


-624 


interruptsMaskedErr 


Called with interrupts masked 


-625 


cannotDeferErr 


Unable to defer additional user functions 




Database Access (PACK13) Errors 


-800 


rcDBNull 


The data item was NULL 


-801 


rcDBValue 


Data available or successfully retrieved 


-802 


rcDBError 


Error executing function 


-803 


rcDBBadType 


Next data item not of requested data type 


-804 


rcDBBreak 


Function timed out 
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Database Access (PACK1 3) Errors 


-805 


rcDBExec 


Query currently executing 


-806 


rcDBBadSessID 


Session ID is invalid 


-807 


rcDBBadSessNum 


Invalid session number 


-808 


rcDBBadDDEV 


Couldn't find the specified database extension, or 
error occurred in opening database extension 


-809 


rcDBAsyncNotSupp 


Database extension does not support asynchronous 
calls 


-810 


rcDBBadAsyncPB 


Invalid parameter block specified 


-811 


rcDBNoHandler 


No handler for this data type installed for the 
current application 


-812 


rcDBWrpngVersion 


Wrong version number 


-813 


rcDBPackNotInited 


InitDBPack function has not yet been called 



Balloon Help Manager Errors 



-850 


hmHelpDIsabled 


Help balloons are not enabled 


-851 


hmResNotFound 


Uknown 


-852 


hmMemFullErr 


Uknown 


-853 


hmBalloonAborted 


Because of constant cursor movement, the help 
balloon wasn't displayed 


-854 


hmSameAsLastBalloon 


Menu and item are same as previous menu and 
Item 


-855 


hmHelpManager 


Notinited Help menu not set up 


-856 


hmBadSelector 


Uknown 


-857 


hmSkIppedBalloon 


No balloon content to fill in 


-858 


hmWrongVersion 


Wrong version of Help Manager resource 


-859 


hmUnknownHelpType 


Help message record contained a bad type 


-860 


hmCouldNotLoadPackage 


Uknown 


-861 


hmOperationUnsupported 


Bad method parameter 


-862 


hmNoBalloonUp 


No balloon showing 


-863 


hmCloseViewActIve 


User using Close View won't let you remove 
balloon 



AppleTalk PPC Toolbox Errors 



-900 


notlnitErr 


PPC Toolbox has not been initialized yet 


-902 


nameTypeErr 


Invalid or inappropriate locationKindSelector In 
location name 


-903 


noPortErr 


Invalid port name; unable to open port or bad port 
reference number 


-904 


noGlobalsErr 


System unable to allocate memory, critical error 


-905 


localOnlyErr 


Network activity is currently disabled 


-906 


destPortErr 


Port does not exist at destination 


-907 


sessTableErr 


PPC Toolbox is unable to create a session 


-908 


noSessionErr 


Invalid session reference number 
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AppleTalk PPC Toolbox Errors 


-909 


badReqErr 


Bad parameter or invalid state for this operation 


-910 


portNameExistsErr 


Another port is already open with this name 


-911 


noUserNameErr 


User name unknown on destination machine 


-912 


userRejectErr 


Destination rejected the session request 


-915 


noResponseErr 


Unable to contact application 


-916 


portClosedErr 


The port was closed 


-917 


sessClosedErr 


The session has closed 


-919 


badPortNameErr 


PPC port record Is invalid 


-922 


noDefaultUserErr 


User has not specified owner name in Sharing 
Setup control panel 


-923 


notLoggedlnErr 


Default user reference number does not yet exist 


-924 


noUserRefErr 


Unable to create a new user reference number 


-925 


networkErr 


An error has occurred in the network 


-926 


noInformErr 


PPCStart failed because target application did not 
have an inform pending 


-927 


authPailErr 


User's password is wrong 


-928 


noUserRecErr 


Invalid user reference number 


-930 


badServiceMethodErr 


Service method Is other than ppcServIceRealTIme 


-931 


badLocNameErr 


Location name is invalid 


-932 


guestNotAllowedErr 


Destination port requires authentication 




AppleTalk NBP Errors 


-1024 


nbpBuffOvr 


Buffer overflow in LookupName 


-1025 


nbpNoConfirm 


Name not confirmed on ConfIrmName 


-1026 


nbpConfDiff 


Name confirmed at different socket 


-1027 


nbpDuplicate 


Duplicate name exists already 


-1028 


nbpNotFound 


Name not found on remove 


-1029 


nbpNISErr 


Error trying to open the NIS < 


AppleTalk ASP (XPP Driver) Errors 


-1066 


aspBadVersNum 


Server cannot support this ASP version 


-1067 


aspBufTooSmall 


Buffer too small 


-1068 


aspNoMoreSess 


No more sessions on server 


-1069 


aspNoServers 


No servers at that address 


-1070 


aspParamErr 


Parameter error 


-1071 


aspServerBusy 


Server cannot open another session 


-1072 


aspSessClosed 


Session closed 


-1073 


aspSizeErr 


Command block too big 


-1074 


aspTooMany 


Too many clients (server error) 


-1075 


aspNoAck 


No ack on attention request (server error) 
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AppleTalk ATP Errors 


-1096 


reqFailed 


Request to contact router failed: retry count 
exceeded 


-1097 


tooManyReqs 


Too many concurrent requests 


-1098 


tooManySkts 


Too many concurrent-responding sockets 


-1099 


badATPSkl 


Bad ATP-responding socket 


-1100 


badBuflNum 


Bad response buffer number specified 


-1101 


noRelErr 


No release received 


-1102 


cbNotFound 


Control Block not found; no pending asynchronous 
calls 


-1103 


noSendResp 


AddResponse issued without SendResponse 


-1104 


noDataArea 


No data area for request to MPP 


-1105 


reqAborled 


ERdCancel function called for this ERead 
[SendRequest aborted by RelTCB] 




AppleTalk DSP Errors 


-1273 


errOpenDenied 


Open request denied by recipient 


-1274 


errDSPQueueSize 


Send or receive queue is too small 


-1275 


errFwdReset 


Read terminated by forward reset 


-1276 


errAttention 


Attention message too long 


-1277 


errOpening 


Attempt to open connection failed 


-1278 


errState 


Bad connection state for this operation 


-1279 


errAborted 


Request aborted by dspRemove or dspCIose 
function 


-1280 


errRefNum 


Bad connection reference number 



New NFS Errors 



-1 300 


fidNotFound 


File ID not found [No file thread exists] 


-1 301 


fidExists 


File ID already exists 


-1302 


notAFileErr 


Specified file is a directory 


-1 303 


diffVolErr 


Files on different volumes 


-1 304 


catChangedErr 


Catalog has changed and CatPosition may be 
invalid 


-1305 


desktopDamagedErr 


The desktop database has become corrupted— the 
Finder will fix this, but if your application is not 
running with the Finder, use DTReset or DTDelete 




AppleEvent Errors 


-1700 


errAECoercionFail 


Data could not be coerced to the requested 
descriptor type 


-1 701 


errAEDescNotFound 


Descriptor record was not found 


-1702 


errAECorruptData 


Data in an Apple event could not be read 


-1703 


errAEWrongDataType 


Wrong descriptor type 


-1704 


errAENotAEDesc 


Not a valid descriptor record 


-1 705 


errAEBadListItem 


Operation involving a list item failed 


-1706 


errAENewerVersion 


Need a newer version of the Apple Event Manager 
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AppleEvent Errors 


-1 707 


errAENotAppleEvent 


Event is not an Apple event 


-1 708 


errAEEventNotHandled 


Event wasn't handled by an Apple event handler 


-1 709 


errAEReplyNotValid 


AEResetTimer was passed an Invalid reply 


-1 710 


errAEUnknownSendMode 


Invalid sending mode was passed 


-1711 


errAEWaitCanceled 


User canceled out of wait loop for reply or receipt 


-1712 . 


errAETimeout 


Apple event timed out 


-1713 


errAENoUserlnteraction 


No user interaction allowed 


-1714 


errAENotASpecialFunction 


Wrong keyword for a special function 


-1715 


errAEParamMissed 


Handler did not get all required parameters 


-1716 


errAEUnknownAddressType 


Unknown Apple event address type 


-1717 


errAEHandlerNotFound 


No handler found for an Apple event or a coercion 


-1718 


errAEReplyNotArrived 


Reply has not yet arrived 


-1719 


errAEIIIegallndex 


Not a valid list Index 




AppleTalk ATP Errors 


-3101 


buf2SmallErr 


Packet too large for buffer; partial data returned 


-3102 


noMPPErr 


No MPP error 


-3103 


ckSumErr 


Check sum error 


-3104 


extractErr 


Extraction error 


-3105 


readQErr 


Read queue error 


-3106 


atpLenErr 


ATP length error 


-3107 


atpBadRsp 


ATP bad response error 


-3108 


recNotFnd 


Record not found 


-3109 


sktClosedErr 


Socket closed error 




Print Manager with LaserWriter Errors 


-4096 


Unknown 


No free Connect Control Blocks available 


-4097 


Unknown 


Bad connection reference number 


-4098 


Unknown 


Request already active 


-4099 


Unknown 


Write request too big 


-4100 


Unknown 


Connection just closed 


-4101 


Unknown 


Printer not found, or closed 



File Manager Extension and AppleTalk AFP Errors 



-5000 


accessDenled 


Incorrect access for this file/folder 


-5006 


DenyConfllct 


Permission/Deny mode conflicts with the current 
mode in which this fork is already open 


-5015 


NoMoreLocks 


Byte range locking failure from Server 


-5020 


RangeNotLocked 


Attempt to unlock an already unlocked range 


-5021 


RangeOverlap 


Attempt to lock some of an already locked range 




Appletalk AFP Errors 


-5000 


afpAccessDenied 


AFP Access denied 
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APPLETALK AFP ERRORS 


-5001 


afpAuthContinue 


AFP Authorization continue 


-5002 


afpBadUAM 


AFP Bad UAM 


-5003 


afpBadVersNum 


AFP Bad version number 


-5004 


afpBilmapErr 


AFP Bit map error 


-5005 


afpCantMove 


AFP Can't move error 


-5006 


afpDenyConflict 


AFP Deny conflict 


-5007 


afpDirNotEmpty 


AFP Dir not empty 


-5008 


afpDiskFull 


AFP Disk full 


-5009 


afpEofError 


AFP End-of-File error 


-5010 


afpFileBusy 


AFP File busy 


-5011 


afpFlatVo 


AFP Flat volume 


-5012 


afpItemNotFound 


AFP Information not found 


-5013 


afpLockErr 


AFP Lock error 


-5014 


afpMiscErr 


AFP Misc error 


-5015 


afpNoMoreLocks 


AFP No more locks 


-5016 


afpNoServer 


AFP No server 


-5017 


afpObjectExIsts 


AFP Object already exists 


-5018 


afpObjectNotFound 


AFP Object not found 


-5019 


afpParmErr 


AFP Parm error 


-5020 


afpRangeNotLocked 


AFP Range not locked 


-5021 


afpRangeOverlap 


AFP Range overlap 


-5022 


afpSessClosed 


AFP Session closed 


-5023 


afpUserNotAuth 


AFP User not authorized 


-5024 


afpCallNotSupported 


AFP Call not supported 


-5025 


afpObjectTypeErr 


AFP Object-type error 


-5026 


afpTooManyFilesOpen 


AFP Too many files open 


-5027 


afpServerCoingDown 


AFP Server going down 


-5028 


afpCantRename 


AFP Can't rename 


-5029 


afpDirNotFound 


AFP Directory not found 


-5030 


afpIconTypeError 


Size of new icon and one it replaces don't match 


-5031 


afpVolLocked 


Volume is Read-Only 


-5032 


afpObjectLocked 


Object is M/R/D/W inhibited 



Negative ID Codes 



SysEnvIrons Errors 


-5500 envNotPresent 


SysEnvirons trap not present - returned by glue 


-5501 envBadVers 


Version non-positive 


-5502 envVersTooBig 


Version bigger than call can handle 
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Gestalt Errors 


-5550 


gestaltUnknownErr 


Could not obtain the response 


-5551 


gestaltUndefSelectorErr 


Undefined selector 


-5552 


gestaltDupSelectorErr 


Selector already exists 


-5553 


gestaltLocationErr 


Function not in system heap 




LaserWriter Driver Errors 


-8132 


Unknown 


Manual Feed time out 


-8133 


Unknown 


General PostScript Error 


-8150 


Unknown 


No LaserWriter chosen 


-8151 


Unknown 


Version mismatch between LaserPrep dictionaries 


-8150 


Unknown 


No LaserPrep dictionary installed 


-8160 


Unknown 


Zoom scale factor out of range 



Pictinfo Errors 



-11000 


pictInfoVersionErr 


Version number not zero 


-11001 


pictlnfolDErr 


Invalid Pictinfo ID 


-11002 


pictInfoVerbErr 


Invalid verb combination specified 


-11003 


cantLoadPickMethodErr 


Custom pick method not in resource chain 


-11004 


colorsRequestedErr 


Number out of range or greater than passed to 
NewPictInfo 


-11005 


pictureDataErr 


Invalid picture data 




Power Manager Errors 


-1 3000 


pmBusyErr 


Power Manager 1C stuck busy 


-1 3001 


pmReplyTOErr 


Timed out waiting to begin reply handshake 


-1 3002 


pmSendStartErr 


Power Manager 1C did not start handshake 


-1 3003 


pmSendEndErr 


During send, Power Manager did not finish 
handshake 


-1 3004 


pmRecvStartErr 


During receive, Power Manager did not start 
handshake 


-1 3005 


pmRecvEndErr 


During receive. Power Manager did not finish 
handshake 




MacTCP Errors 


-23000 


ipBadLapErr 


Bad network configuration 


-23001 


ipBadCnfgErr 


Bad IP configuration error 


-23002 


ipNoCnfgErr 


Missing IP or LAP configuration error 


-23003 


IpLoadErr 


Error in MacTCP load 


-23004 


ipBadAddr 


Error in getting address 


-23005 


connectionclosing 


Connection in closing 


-23006 


invalidLength 


Unknown 


-23007 


connectionExists 


Request conflicts with existing connection 


-23008 


connectionDoesntExist 


Connection does not exist 
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MacTCP Errors 


-23009 


insufficientResources 


Insufficient resources to perform request 


-23010 


invalidStreamPtr 


Unknown 


-23011 


streamAlreadyOpen 


Unknown 


-23012 


connectionTerminated 


Unknown 


-2301 3 


invalidBufPtr 


Unknown 


-23014 


invalidRDS 


Unknown 


-23014 


invalidWDS 


Unknown 


-23015 


openFailed 


Unknown 


-23016 


commandTimeout 


Unknown 


-23017 


duplicateSocket 


Unknown 


-23030 


ipOpenProtErr 


Can't open new protocol, table full 


-23031 


ipCIoseProtErr 


Can't find protocol to close 


-23032 


ipDontFragErr 


Packet too large to send w/o fragmenting 


-23033 


ipDestDeadErr 


Destination not responding 


-23034 


ipBadWDSErr 


Error in WDS format 


-23035 


icmpEchoTimeoutErr 


ICMP echo timed out 


-23036 


ipNoFragMemErr 


No memory to send fragmented pkt 


-23037 


ipRouteErr 


Can't route packet off-net 


-23041 


nameSyntaxErr 


Unknown 


-23042 


cacheFagIt 


Unknown 


-23043 


noResultProc 


Unknown 


-23044 


noNameServer 


Unknown 


-23045 


authNameErr 


Unknown 


-23046 


noAnsErr 


Unknown 


-23047 


dnrErr 


Unknown 


-23048 


outOfMemory 


Unknown 




Slot Manager Primary or Secondary Init Code Errors 


-32768 


svTempDisable 


Temporarily disable card but run primary init 


-32640 


svDisabled 


Reserve -32640 to -32768 for Apple temp disables 
Internal 



Sad Mac Error Codes on the Original ROMs 
(128K, 51 2K, 512Ke, Plus) 

When you press the interrupt button on the side of your Macintosh when booting, you 
should get a sad Mac icon with 'OFOOOD' and some bits cycling under the icon indicating 
it is performing a memory test. 

This numeric code is in two parts: the first two characters are the class code, and the 
second four are the sub code. Phe class code tells what part of the diagnostic program 
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found the error and the sub class code tells what the error was. In the case of a bad RAM 
chip, the sub class identifies the bad chip (this was very helpful to homegrown 
upgraders). 



Class Code 


Sub Code 


1 = ROM test failed 


Meaningless 


2 = Memory test - bus subtest 


Identifies bad chips 


3 = Memory test - byte write 


Identifies bad chips 


4 = Memory test - Mod3 test 


Identifies bad chips 


5 = Memory test - address uniqueness 


Identifies bad chips 



Single Chip Identification 


Data Bit 


Location 


Sub Code Bits 


0 


F5 


0001 


1 


F6 


0002 


2 


F7 


0004 


3 


F8 


0008 


4 


F9 


0010 


5 


FIO 


0020 


6 


F11 


0040 


7 


FI 2 


0080 


8 


G5 


0100 


9 


G6 


0200 


10 


G7 


0400 


11 


G8 


0800 


12 


G9 


1000 


13 


GIO 


2000 


14 


Gil 


4000 


15 


G12 


8000 



Class Code 



Sub Code 



F = Exception 0001 Bus error 

0002 Address error 

0003 Illegal instruction 

0004 Zero divide 

0005 Check instruction 

0006 Traps instruction 

0007 Privilege violation 

0008 Trace 



(continues) 
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Class Code 


Sub Code 




0009 Line 1010 
OOOA Line 1111 
OOOB Other exception 
OOOC Nothing 

OOOD NMI (normal indication) 

0064 Couldn't read system file into Memory 



Macintosh SE and Macintosh II ROMs 

The Sad Mac error codes have been changed to incorporate additional power for testing 
and to support the 32-bit world. Generally, the same codes arc used for 68000 exceptions 
as the Macintosh; however they arc displayed differently. 

The traditional Macintosh error codes are displayed like this: 



X j K 



0F0003 

Where "F" indicates an exception occurred, and "3"' indicates an illegal instruction oc- 
curred. On the Macintosh SE and 11, the display would appear as: 




OF0003 



Please note that 00000003 is a hex number. 

The new power-on error codes have the following format: 



X j X 



XXXXYYYY 

ZZ22ZZZ2 

Where XXXX is internal test manager state information (ignore this), YYYY contains 
codes that indicate either an exception code or the test number for a power on test fail- 
ure. The ZZZZZZZZ code contains additional failure information to help track down the 
problem. 
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SOOOl 


The ROM checksum test failed. Ignore the Z field. 


$0002 


The first small chunk of RAM to be tested failed. The Z field indicates which RAM 
Bit(s) failed. This small chunk of RAM is always in bank B. 

Example: $AABBCCDD 

AA=8-bit mask for bits 31-24 
BB=8-bit mask for bits 23-16 
CC=8-bit mask for bits 15-8 
DD=8-bit mask for bits 7-0 


$0003 


The RAM test failed while testing bank B, after passing the chunk tested for code 
$0002. The Z field indicates which bits failed as in code $0002. 


$0004 


The RAM test failed while testing bank A. The Z field Indicates which bits failed as 
In code $0002. 


$0005 


The RAM External addressing test failed. The Z field indicates a failed address line. 


$0006 


Unable to properly address the VIA1 chip. The Z field is not applicable. 


$0007 


Unable to properly address the VIA2 chip (Macintosh II only). The Z field is not 
applicable. 


$0008 


Unable to properly access the Front Desk Bus. The Z field is not applicable. 


$0009 


Unable to properly access the MMU. The Z field is not applicable. 


$000A 


Unable to properly access NuBus. The Z field is not applicable. 


SOOOB 


Unable to properly access the SCSI Chip. The Z field Is not applicable. 


$oooc 


Unable to properly access the IWM chip. The Z field Is not applicable. 


$OOOD 


Unable to properly access the SCC Chip. The Z field is not applicable. 


$000E 


Failed data bus test. The Z field indicated the bad bit(s) as a 32-bit mask for bits 
0-31 . This may Indicate either a bad SIMM or data bus failure. 


$000F 


Reserved for Macintosh compatibility. 


$FFxx 


A 680xx exception occurred during power on testing. The xx indicates the 
exception: 

$01 — Bus Error 

$02 — Address Error 

$03 — Illegal Instruction Error 

$04 — Zero Divide 

$05 — Check Instruction 

$06 — cpTrapCC, Trap CC, Trap V 

$07 — Privilege violation 

$08 — Trace 

$09 — Line A 

$0A — Line F 

SOB — UnassIgned 

$0C — CP protocol violation 

SOD — Format exception 

$0E — Spurious Interrupt 

$0F — Trap 0-1 5 exception 
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$10 — Interrupt Level 1 

$11 — Interrupt Level 2 

$12 — Interrupt Level 3 

$13 — Interrupt Level A 

$14 — Interrupt Level 5 

$15 — Interrupt Level 6 

$16 — Interrupt Level 7 

$17 — FPCP bra or set on unordered condition 

$18 — FPCP inexact result 

$1 9 — FPCP divide by zero 

$1 A — FPCP underflow 

$1 B — FPCP operand error 

$1 C — FPCP overflow 

$1 D — FPCP signalling NAN 

$1 E — PMMU configuration 

$1 F — PMMU Illegal operation 

$20 — PMMU access level violation 



Macintosh Portable ROMs 



The bootup code in the Macintosh Portable contains a series of startup tests that are run 
to ensure that the fundamental operations of the machine are working properly. If any 
of those tests fail, a Sad Mac icon appears on-screen with a code below that describes 
what failure occurred. Here is a typical example of a Sad Mac display with an error code 
below it: 

The two codes are actually the contents of the two CPU data registers D6 and D7. The 



upper word (upper 4 hex digits, in this case 0546) of D7 contains miscellaneous flags that 
are used by the start-up test routines and are unimportant to just about ev^erybody except 
a few test engineers within Apple. Fhe lower word of D7 is the major error code. The 
major error code identifies the general area the test routines were in when a failure oc- 
curred. D6 is the minor error and usually contains additional information about the 
failure, something like a failed bit mask. 




m m 

05 H 6 02 ^ 3 
00 a 0 B6 D B 





D6.L 
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05M60203 
I I I ^ 

test major 

f I ags error 

00006606 



minor error 

The major error is further broken into the upper byte that contains the number of any 
68000 exception that occurred ($00 meaning that no exception occurred) and the lower 
byte that usually contains the test that was being run at the time of failure. If an unex- 
pected exception occurred during a particular test, the exception number is logically 
ORed into the major error code. This way both the exception that occurred as well as the 
test that was running can be decoded from the major error code: 

02 0 3 

I , I O 

68000 ^ ^test 

exception code 

In this example, the code says that an address error exception ($0200) occurred during 
the RAM test for bank A ($03); $0200 ORed with $03 = $0203. 

Major Error Codes 

Below is a brief description of the various test codes that might appear in the major error 
code: 



Caution 



Some of these codes may mean slightly different things in Macintosh models other than the 
Macintosh Portable. These descriptions describe specifically how they are used in the Macintosh 
Portable. 



$01 


- 


ROM test failed. Minor error code is $FFFF, means 
nothing. 


$02 


- 


RAM test failed. Minor error code indicates which 
RAM bits failed. 


$05 


- 


RAM external addressing test failed. Minor error 
code indicates a failed address line. 


$06 


- 


Unable to properly access the VIA 1 chip during VIA 
initialization. Minor error code not applicable. 
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$08 


* 


Data bus test at location eight bytes off of top of 
memory failed. Minor error code indicates the bad 
bits as a 1 6-bit mask for bits 1 5-00. This may 
indicate either a bad RAM chip or data bus failure. 


SOB 


- 


Unable to properly access the SCSI chip. Minor 
error code not applicable. 


$0C 


- 


Unable to properly access the IWM (or SWIM) chip. 
Minor error code not applicable. 


SOD 


“ 


Not applicable to Macintosh Portable. Unable to 
properly access the SCC chip. Minor error code not 
applicable. 


SOE 




Data bus test at location $0 failed. Minor error 
code Indicates the bad bits as a 16-bit mask for bits 
15-00. This may indicate either a bad RAM chip or 
data bus failure. 


$10 


- 


Video RAM test failed. Minor error code indicates 
which RAM bits failed. 


Sll 




Video RAM addressing test failed. Minor error code 
contains the following: 

upper word = failed address(l 6-bit) 

msb of lower word = data written 

Isb of lower word = data read 

Data value written also indicates which address line 
is being actively tested. 


$12 


- 


Deleted 


$13 


- 


Deleted 


$14 




Power Manager processor was unable to turn on all 
the power to the board. This may have been due 
to a communication problem with the Power 
Manager. If so, the minor error code contains a 
Power Manager error code, explained in the next 
section. 


$15 




Power Manager failed its self-test. Minor error code 
contains the following: 

msw = Error status of transmission to power 
manager. 

Isw = Power Manager self-test results (0 means it, 
non-zero means it failed) 


$16 


- 


A failure occurred while trying to size and configure 
the RAM. Minor error code not applicable. 



Minor Error Codes — Power Manager 
Processor Failures 

If a communication problem occurs during communication with the Power Manager, the 
following error codes appear somewhere in the minor error code (usually in the lower 
half of the code but not always): 
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$CD38 


Power Manager was never ready to start handshake. 


SCD37 


Timed out waiting for reply to initial handshake. 


SCD36 


During a send, Power Manager did not start a handshake. 


SCD35 


During a send, Power Manager did not finish a handshake. 


SCD34 


During a receive. Power Manager did not start a handshake. 


SCD33 


During a receive. Power Manager did not finish a handshake. 



Diagnostic Code Summary 

Below is a summarized version of the Sad Mac error codes: 



Test Codes 


$01 


ROM checksum test. 


$02 


RAM test. 


$05 


RAM addressing test. 


$06 


VIA 1 chip access. 


$08 


Data bus test at top of memory. 


$08 


SCSI chip access. 


$0C 


IWM (or SWIM) chip access. 


$0D 


Not applicable to Macintosh Portable. SCC chip access. 


o 

m 


Data bus test at location $0. 


$10 


Video RAM test. 


$11 


Video RAM addressing test. 


$14 


Power Manager board power on. 


$15 


Power Manager self-test. 


$16 


RAM sizing. 




Power Manager Communication Error Codes 


$CD38 


Initial handshake. 


$CD37 


No reply to Initial handshake. 


$CD36 


During a send, no start of a handshake. 


$CD35 


During a send, no finish of a handshake. 


$CD34 


During a receive, no start of a handshake. 


$CD33 


During a receive, no finish of a handshake. 




CPU Exception Codes (As Used by the Startup Tests) 


$0100 


Bus error exception code 


$0200 


Address error exception code 
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CPU Exception Codes (As Used by the Startup Tests) Continued 



S0300 Illegal error exception code 

$0400 Zero divide error exception code 

$0500 Check inst error exception code 

$0600 cpTrapccJrapccJrapV exception code 

$0700 Privilege violation exception code 

$0800 Trace exception code 

$0900 Line A e?(ception code 

$0A00 Line F exception code 

$0800 Unassigned exception code 

$0C00 CP protocol violation 



$0P00 Format exception 



$0E00 


Spurious interrupt exception code 


$0F00 


Trap inst exception code 


$1000 


Interrupt level 1 


$1100 


Interrupt level 2 


$1200 


Interrupt level 3 


$1300 


Interrupt level 4 


$1400 


Interrupt level 5 


$1500 


Interrupt level 6 


$1600 


Interrupt level 7 



Virus Listing 

The following is a listing of known Macintosh Viruses. Thanks to John Norstad's excel- 
lent Disinfectant Program for some of the Virus Info used here. 

HC 

This virus infects only HyperCard stacks and can only spread through HyperCard stacks. 
When an infected stack is run, the Macintosh may hum strangely and HyperCard paint- 
ing tool symbols appear at random parts of the screen. 

The Scores Virus 

The Scores virus w'as written by a disgruntled programmer. It attacks only two applica- 
tions which were under develo|)ment at his former company. Neither of the two applica- 
tions were ever released to the general public. Scores was first discovered in the spring of 
1988. 

Scores is also sometimes referred to as the "Eric," "Vult," "NASA," and "San Jose Flu" 
virus. 

There is an easy way to see if you have a Scores infection. Open your System folder and 
check the icons (View by Icon under the Views menu) for the Note Pad and Scrapbook 
files. They should have distinctive icons under System 7 or look like little Macintoshes 
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under System 6. If instead the icons look like blank sheets of paper with turned-down 
corners; there is a good chance your software may have been infected by scores. 




Note Pad 



File 




Scrapbook File 



Note Pad File 



Scrapbook File 



Is, 



Note Pad File 




Scrapbook File 



Normal Healthy 
System 7 
Macintosh 



Normal Healthy 
System 6 
Macintosh 



Macintosh 
Infected 
vith Scores 



It is possible to be only partially infected by the Scores virus and still have normal Note 
Pad and Scrapbook icons. I still recommend that you run Disinfectant to make sure your 
Macintosh is not infected, even if you have normal icons. 

Scores infects your System, Note Pad, and Scrapbook system files. It also creates two in- 
visible files in your System folder named '"Scores" and "Desktop." You cannot see invis- 
ible files without the aid of ResEdit (available from most online services). Do not confuse 
Scores' invisible Desktop file with the Finder's invisible Desktop file; they have nothing 
to do with each other. The Finder's Desktop file lives at the root level on your disk, out- 
side the system folder. On the other hand. Scores' Desktop file lives inside the System 
folder. Also, Scores' Desktop file has an extra space character at the end of its name. 

Scores cannot and does not infect or modify document files, only applications and 
system files. 

Scores gets its name from the invisible "Scores" document It creates. 

Two days after your system becomes infected. Scores begins to spread to each application 
you run. The infection occurs between two and three minutes after you begin the appli- 
cation. The Finder and DA Handler usually also become infected. For technical reasons, 
some applications are immune to infection. 

Scores does not intentionally try to do any damage other than to spread itself and attack 
two specific applications (never released to the public). It does occupy memory and disk 
space, however, and this can cause problems all by itself. People have reported errors 
printing and using MacDraw and Excel. There are also several errors in Scores which 
could cause system crashes or other erroneous behavior. 

Fhere is a serious conflict between Scores and Apple's System Software release 6.0.4 and 
later System 6 releases. In System 6.0.4, Apple began using some resources with the same 
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type ID as those used by Scores. When Scores infects the system file, it replaces Apple's 
versions of these resources with the Scores viral versions of the resources. Once the virus 
has been deleted you should immediately replace the System with an original "clean" 
copy of the system file. 

The nVIR Virus 

The nVIR virus first appeared in Europe in 1987 and in the United states in early 1988. 

At least one variation of the virus was written. We know of two strains, which are called 
"nVIR A" and "nVIR B." This virus is also known as Hpat, nFLU, AIDS, MEV#, nCAM, 
and prod. 

'riiere are reports of an earlier version of nVlR which was malicious. It destroyed files in 
the System folder. This earlier version appears to be extinct, and anti-virus programmers 
have been unable to obtain a copy. 

nVIR is simpler than Scores. It infects the system file, but it does not infect the Note Pad 
or Scrapbook files and does not create any invisible files. nVlR begins spreading to other 
applications immediately, without the two-day delay of the Scores virus. Whenever a 
new application is run, it becomes infected immediately. As with Scores, some applica- 
tions are immune to infection; the Finder and DA Handler usually become infected, and 
document files are not infected or modified. 

At first nVIR A and B only replicate. When the system file is first infected, a counter is 
initialized to 1000. The counter is decremented by one each time the system is started 
up and it is decremented by two each time an infected application is run. 

When the counter reaches zero, nVlR A will sometimes either say "Don't panic" (if 
Macinl alk is installed in the System folder) or beep. This will happen on system startup 
with a probability of 1/16. It will also happen, with a probability of 15/128, when an 
infected application is run. In addition, when an infected application is run, nVIR A may 
say "Don't panic" or beep twice with a probability of 1/256. 

When the counter reaches zero, nVIR B will sometimes beep. Fhe beep will happen on a 
system startup with a probability of 1/8. A single beep will happen, with a probability of 
7/32, when an infected application is run. .A double-beep will happen, with a probability 
of 1/64, when an infected application is run. 

It is possible for nVIR A and nVIR B to mate and reproduce, resulting in new^ viruses 
combining parts of their parents. 

Unlike Scores, there is no way to tell that you have an nVlR virus unless you run an anti- 
virus program. 

The nVIR virus got its name because one of the viral resources added to infected files is 
resource type "nVIR." 

The INIT 29 Virus 

The INFF 29 virus appeared in late 1988; not much is known about its origin. 
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INIT 29 is extremely virulent, and it spreads very rapidly. Unlike Scores and nVlR, you do 
not have to run an application for it to become infected. Also, unlike Scores and nVlR, 
INIT 29 can and will infect almost any file, including applications, system files, and 
document files. Document files are only infected; they are not contagious. The virus 
spreads only through system files and application files. 

INIT 29 has one side effect which reveals its presence. If you try to insert a locked floppy 
disk on a system infected by INIT 29, you get the following alert: 

The disk "xxxxxx" needs minor repairs. 

Do you want to repair it? 

If you see this alert whenever you insert a locked floppy, it is a good indication that your 
system is infected by INIT 29. 

As with Scores and nVIR, INi r 29 does not intentionally try to do any damage other than 
spread itself. Nevertheless, it can cause problems. In particular, some people have re- 
ported problems printing on systems infected with INIT 29. Users have also experienced 
many system crashes, problems with MultiFinder under System 6, and incompatibilities 
with several startup documents on Macs with INIT 29. 

One of the viral resources added to infected files by INIT 29 has the resource type *'IN1T" 
and the resource ID 29, after which the virus was named. 

The ANTI Virus 

There are two known strains of the ANTI virus. Both strains were first discovered in 
France. Fhe ANTI A strain was discovered in February 1989, followed by the ANTI B 
strain discovered in September 1990. 

ANI'I does not infect the system file. It only infects applications and other files which 
resemble applications, for example. Finder. .ANTI does not infect document files. It is 
less contagious than the INI'F 29 virus, but more contagious than the Scores and nVIR 
viruses. It is possible for an application to become infected even if it is never run. 

Due to a technical quirk, ANTI does not spread at all under System 7 or under System 6 
when MultiFinder is in use. It only spreads when I'inder is used under System 6. 

There is an error in ANTI wiiich causes it to slightly damage applications. Usually Disin- 
fectant or other anti-virus programs can repair them, but not perfectly. If you experience 
problems with the application it should be replaced with a clean copy of the application. 

For the technically inclined, the error in ANTI is that it clears all the resource attributes 
of the CODE 1 resource. Disinfectant has no way to know' the values of the original at- 
tributes, so it leaves them cleared on the repaired application. The only effect of this 
error is that the repaired application may use memory slightly less efficiently than the 
original version, especially on old Macintoshes with the 64K ROMs. 

As with other viruses, ANTI does not intentionally attempt to do any damage other than 
spread itself. As with all viruses, however, it can still cause problems. 
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The string "ANTI" appears within the virus, giving it its name. 

Even though the B strain of AN FI was not discovered until about 19 months after the A 
strain, it appears that the B strain was actually written before the A strain. Fhe A strain of 
the virus contains a special code which neutralizes any copies of the B strain which it 
encounters. It is possible for an application to be infected by both the neutralized version 
of the B strain and by the A strain. 

Other than the special code in the A strain which looks for and neutralizes the B strain, 
there are only minor technical differences between the two versions of the virus. 

The MacMag Virus 

The MacMag virus appeared in December 1987. This virus is also known as "Drew," 
"Brandow," "Aldus," and "Peace." It was named after the Montreal offices of MacMag 
magazine from where it originated. 

Unlike the other viruses, MacMag does not infect applications, only system files. It origi- 
nated as a HyperCard stack named "New Apple Products." The stack contained some 
exceptionally poorly digitized pictures of the then new Apple scanner. When the stack 
was run, the virus spread to the currently active system file. When other floppy disks 
containing system files were subsequently inserted in a floppy disk drive, the virus 
spread to the system files on the floppies. 

Since applications are not infected by MacMag, it spreads much more slowly than the 
other viruses (people share system files much less frequently than they share applica- 
tions). Even though the virus originated on a HyperCard stack, it does not spread to 
other stacks, only to system files. 

MacMag was programmed to wait until March 2, 1988, the anniversary of the introduc- 
tion of the Mac 11. Phe first time the system was started up on March 2, 1988, the virus 
displayed a message of peace on-screen and then deleted itself from the system file. 

Since MacMag was programmed to self-destruct, it is unlikely that your software is in- 
fected with this virus. 

There are two slightly different versions of MacMag. The differences were minor, and 
both versions were programmed to behave identically. 

The WDEF Virus 

The WDEF virus was first discovered in December 1989 in Belgium and in one of our labs 
at Northwestern University. Since the initial discovery, it has also been reported at many 
other locations, and we now know that it is very widespread. We know^ of two strains, 
which we call "WDEF A" and "WDEF B." 

WDEF only infects the invisible "Desktop" files used by Finder. With a few exceptions, 
every Macintosh disk contains one of these files. WDEF does not infect applications, 
document files, or other system files. Unlike the other viruses, it is not spread through 
the sharing of applications, but rather through the sharing and distribution of disks (usu- 
ally floppy disks). 
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WDEF spreads from disk to disk very rapidly. It is not necessary to run an application for 
the virus to spread. 

Fortunately for all of you System 7 users, System 7 is completely immune to the WDEF 
virus. 

Fhe WDEF A and WDEF B strains are very similar. The only significant difference is that 
WDEF B beeps every time it infects a new Desktop file, whereas WDEF A does not beep. 

Although the virus does not intentionally try to do any damage, WDEF contains errors 
which can cause very serious problems. In particular, the virus causes newer Mac models 
to crash almost immediately after insertion of an infected floppy (llci and later comput- 
ers). The virus also causes other Macs to crash more frequently than usual and it can 
damage disks. Fhe virus also causes problems with the proper display of font styles. In 
particular, it often causes problems with the "outline"' font style. Many other symptoms 
have also been reported and it appears that the errors in the virus can cause almost any 
kind of problem with the proper functioning of your Macintosh. 

You can remove a WDEF infection from a disk by rebuilding the desktop. This is also the 
only way to get rid of a WDEF infection under System 7. 

Even though AppleShare servers do not use the normal Finder Desktop file, many servers 
have an unused copy of this file. If the AppleShare administrator has granted the "make 
changes" privilege to the root director)' on the server, then any infected user of the 
server can infect the Desktop file on the server. If a server Desktop file becomes infected, 
performance on the network will be severely degraded. For this reason, administrators 
should never grant the "make changes" privilege on server root directories. We also 
recommend deleting the Desktop file if it exists. It does not appear that the virus can 
spread from an AppleShare server to other Macs on the network. 

Fhe WDEF virus can spread from a TOPS server to a TOPS client if a published volume's 
Desktop file is infected and the client mounts the infected volume. It does not appear, 
however, that the virus can spread from a FOPS client to a TOPS server. 

If you use ResEdit to search for WDEF resources, do not be alarmed if you find them 
in files other than the Finder Desktop files. WDEF resources are a normal part of the 
Macintosh operating system. Any WDEF resource in a Finder Desktop file, however, 
is a reason for concern. 

The ZUC Virus 

There are three known strains of the ZUC virus. All of them were di.scovered in Italy. The 
virus is named after the reported discoverer of the first strain, Don Ernesto Zucchini. 

ZUC A was discovered in March 1990, ZUC B in November 1990, and ZUC C in June 
1991. 

ZUC only infects applications. It does not infect system files or document files. Applica- 
tions do not have to be run to become infected. 

ZUC A and B were timed to activate on March 2, 1990, or two w'eeks after an application 
becomes infected, whichever is later. Before that date, they only spread from application 
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to application. After that date, approximately 90 seconds after an infected application is 
run, the cursor begins to behave unusually whenever the mouse button is held down. 

The cursor moves diagonally across the screen, changing direction and bouncing like a 
billiard ball whenever it reaches any of the four sides of the screen. The cursor stops 
moving when the mouse button is released. 

ZUC C is very similar to ZUC A and B. The only significant differences are that ZUC C 
was timed to cause the unusual cursor behavior only during the period between 13 and 
26 days after an application becomes infected but not earlier than August 13, 1990, and 
ZUC C causes the cursor to behave unusually approximately 67 seconds rather than 90 
seconds after an infected application is run. 

The behavior of the ZUC virus is similar to that of a desk accessory named '"Bouncy." The 
virus and the desk accessory are different and should not be confused. The desk accessory 
does not spread and it is not a virus. ZUC does spread and it is most definitely a virus. 

ZUC has two noticeable side effects. On some Macintoshes, the A and B strains can cause 
the desktop pattern to change. All three strains can also sometimes cause long delays and 
an unusually large amount of disk activity w'hen infected applications are opened. The 
virus also adds 1256 bytes of code to the end of the first executed CODE resource. 

ZUC can spread over a network from individual Macintoshes to servers and from servers 
to individual Macintoshes. 

Except for the unusual cursor behavior, ZUC does not attempt to do any damage. 

ZUC does not change the last modification date when it infects a file, so it is almost 
impossible to trace its source. 

The MDEF Virus 

There are four knowm strains of the MDEF virus. All of them were discovered in Ithaca, 
New York. The MDEF A strain was discovered in May 1990 and is also sometimes called 
the "Garfield" virus. The MDEF B strain was discovered in August 1990 and is also some- 
times called the "Top Cat" virus. The C and D strains w^ere discovered in October 1990 
and January 1991, respectively. 

Prompt action by computer security personnel and investigators of the New York State 
Police resulted in the identification of the author. The author, a juvenile, was released 
into the custody of his parents after consultation with the district attorney. The same 
person was responsible for writing the CDEF virus. 

The A, B, and C strains of MDEF infect both applications and the system file. They can 
also infect document files, other system files, and Finder Desktop files. The finder and 
DA Handler also become infected. Fhe system file is infected as soon as an infected appli- 
cation is run. Other applications become infected as soon as they are run on an infected 
system. 

The D strain of MDEF only infects applications, not system files or document files. Appli- 
cations can become infected even if they are never run. An application infected by MDEF 
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D beeps every time it is run. We do not believe that the D strain of MDEF was ever re- 
leased to the public. 

The MDEF viruses do not intentionally attempt to do any damage, yet they can be harm- 
ful. They do not display any messages or pictures. 

The MDEF B and C strains attempt to bypass some of the popular protection INlTs. 

The MDEF C strain contains a serious error which can cause crashes and other problems. 

The MDEF D virus can damage some applications in such a way that they cannot be 
repaired. You should delete any infected applications you have and replace them with 
a clean copy. 

The MDEF viruses are named after the type of resource they use to infect files. MDEF 
resources are a normal part of the Macintosh system, so you should not become alarmed 
if you see them with ResEdit. 

The MDEF, VVDEF, and CDEF viruses have similar names, but they are completely differ- 
ent and should not be confused with each other. 

The Frankie Virus 

The Frankie virus is ver>' rare. Frankie only affects some kinds of Macintosh emulators 
running on Atari computers. We have reports that it was targeted against pirated ver- 
sions of the Aladdin emulator. It does not affect the Spectre emulator. 

Frankie does not spread or cause any damage on any of the regular Apple Macintosh 
computers. 

After a time delay, Frankie draws a bomb icon and the message "Frankie says: No more 
piracy!" at the top of the Atari screen, and the proceeds to crash the Atari. 

Frankie only infects applications, not system files or document files. The Finder also 
usually becomes infected. Applications do not have to be run to become infected. For 
technical reasons, the virus only spreads under Finder, not MultiFinder. 

The CDEF Virus 

The CDEF virus was first discovered in Ithaca, New York, in August 1990. The same per- 
son who wrote the MDEF virus also wrote the CDEF virus. See the description of the 
MDEF virus for details. The CDEF virus is quite widespread. 

CDEF is very similar to the WDEF virus. It only infects the invisible "Desktop" files used 
by the Finder. It does not infect applications, document files, or other system files. It 
spreads from disk to disk very rapidly. 

Fortunately, System 7 is completely immune to the CDEF virus. 

Although the behavior of the CDEF virus is similar to that of the WDEF virus, it is not a 
clone of WDEF. It is a completely different virus. 

The virus does not intentionally try to do any damage. As with all viruses, however, the 
CDEF virus is still dangerous. We have had many reports of problems on CDEF-infected 
systems. 
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As with the WDEF virus, you can remove a CDEF infection from a disk by rebuilding the 
desktop. 

The CDEF virus is named after the type of resource it uses to infect files. CDEF resources 
are a normal part of the Macintosh operating system, so you should not become alarmed 
if you see them with ResEdit or some other tool. Any CDEF resource in a Finder Desktop 
file is cause for concern. 

A new version of the CDEF virus was discovered in February 199H. There are only minor 
technical differences between the new version and the original virus. 

The MBDF Virus 

The MBDF virus was first discovered in Wales in February' 1992. Several popular Internet 
archive sites contained some infected games for a short period of time, so a number of 
people around the world were affected. The games were named a '40 Tile Puzzle'' and 
"Obnoxious Tetris." 

In addition to these two games, a third game named "Tetricycle" or "Tetris-rotating" was 
a Trojan horse which installed the virus. 

Two undergraduate students at Cornell University were quickly apprehended shortly 
after the virus was discovered. They pleaded guilty to charges of second-degree computer 
tampering for writing and spreading the MBDF virus. They were sentenced to commu- 
nity service and restitution of damages. A third student at Cornell also pleaded guilty to 
a charge for helping to spread the virus and was sentenced to community service. 

The MBDF virus infects both applications and the system file. It also usually infects the 
Finder and several other system files. The system file is infected as soon as an infected 
application is run. Other applications become infected as soon as they are run on an 
infected system. 

The MBDF virus is non-malicious, but it can cause damage. In particular, the virus takes 
quite a long time to infect the system file when it first attacks a system. The delay is so 
long that people often think that their Mac is hung, so they do a restart. Restarting the 
Mac while the virus is in the process of writing the system file very often results in a 
damaged system file which cannot be repaired. The only solution in this situation is to 
reinstall a new system file from scratch. 

There are also reports that the MBDF virus causes problems with the BeHierarchic 
shareware program and reports of other menu-related problems on infected systems. 

The MBDF virus is named after the type of resource it uses to infect files. MBDF resources 
are a normal part of the Macintosh system, so you should not become alarmed if you see 
them with ResEdit. 

Special thanks goes out to the people at Claris who included self-check code in their 
Macintosh software products. Their foresight resulted in an early detection of the virus 
and has thus helped the entire Mac community. It is strongly encouraged that other 
vendors consider doing the same with their products. 
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Tiiere are two known strains of the MBDF virus, MBDl' A and MBDF B. There are no sig- 
nificant differences between the two strains. 

The INIT 1984 Virus 

The INlT 1984 virus was discovered in the Netherlands and in several locations in the 
USA in March 1992. 

INIT 1984 is a malicious virus. It is designed to trigger an infected system if it is restarted 
on any Friday the 13th in 1991 or later years. The virus damages a large number of fold- 
ers and files. File and folder names are changed to random 1-8 character strings. File 
creators and file types are changed to random 4 character strings. This changes the icons 
associated with the files and destroys the relationships between programs and their docu- 
ments. Creation and modification dates are changed to Jan. 1, 1904. In addition, the 
virus can delete a small percentage (less than 2 percent) of files. 

The virus caused significant damage to the hard drives of several users on Friday, March 
13, 1992. Because only a relatively small number of re|)orts of damage were received, we 
hope that the virus is not widespread. 

The virus only infects INITs (known as startup documents or system extensions). It does 
not infect the system file, desktop files, control panel files, applications, or document 
files. Because INIT files are shared less frequently than programs, the INIT 1984 virus 
does not spread as rapidly as most other viruses. 

The virus spreads from INIT to INIT at startup time. 

The virus affects all types of Macintoshes. It spreads and causes damage under both Sys- 
tem 6 and System 7. On very old Macintoshes (the Mac 128k, 512k, and XL), the virus 
will cause a crash at startup. 

The CODE 252 Virus 

The CODF 252 virus was discovered in California in April 1992. 

Fhe virus is designed to trigger if an infected application is run or an infected system is 
started up between June 6 and December 31 of any year, inclusive. When triggered, the 
virus displays the following message: 

You have a virus 
Ha Ha Ha Ha Ha Ha Ha 
Now erasing all disks... 

Ha Ha Ha Ha Ha Ha Ha 
P.S. Have a nice day 
Ha Ha Ha Ha Ha Ha Ha 
(Click to continue...) 

Despite this message, no files or directories are deleted by the virus. However, a worried 
user might turn off or restart a Macintosh upon seeing this message, and this could cor- 
rupt the disk and lead to significant damage. 

Between January 1 and June 5 of any year, inclusive, the virus simply spreads from appli- 
cations to system files and then on to other application files. 
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Due to errors in the virus, it only spreads to new applications under System 6 without 
MultiFinder. The Finder is also usually infected. 

Under System 6 with MultiFinder, the virus infects the system file and the "MultiFinder" 
file, but it does spread to new applications. 

Under System 7, the virus infects the system file, but it does not spread to new applica- 
tions. An error in the virus can cause crashes or damaged files under System 7. 

Under any system, the virus infects the system file, and it can and will trigger the display 
of the message. 

The virus contains a number of additional errors which could cause crashes, damage, or 
other problems on any system. 

The T4 Virus 

The T4 virus was discovered in several locations around the world in June 1992. 

The virus was included in versions 2.0 and 2.1 of the game GoMoku. Copies of this game 
were posted to the USENET newsgroup comp.binaries.mac and to a number of popular 
bulletin boards and anonymous ITP archive sites. 

The games were distributed under a false name. The name used in the posting and em- 
bedded in the game's about box is that of a completely uninvolved person. Please do not 
use this person's name in reference to the virus. The actual virus author is unknown, and 
probably used this person's name as a form of harassment. 

The virus spreads to other applications and to the Finder. It also attempts to alter the 
system file. 

When the virus infects an application, it damages it in such a way that the application 
cannot be repaired. 

The change to the system file results in alterations to the startup code under both. 

Under System 6 and System 7.0, the change results in IKIT files and system extensions 
not loading. Under System 7.0.1, the change may render the system unbootable or cause 
crashes in unpredictable circumstances. The system file cannot be repaired and has to be 
reinstalled with a clean system file. 

If your system suddenly stops loading INlTs and system extensions for no good reason, it 
is a good indication that you may have been attacked by the T4 virus. 

The virus masquerades as Disinfectant in an attempt to bypass general-purpose suspi- 
cious activity monitors like Gatekeeper. If you see an alert from such an anti-viral tool 
telling you that "Disinfectant" is trying to make some change to a file, and if Disinfec- 
tant is not running, it is a good indication that T4 is attacking your system. The virus 
also sometimes actually renames files to "Disinfectant." 
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Once installed and active, the vims does not appear to perform any other overt damage. 
The virus may display the following message: 

Application is infected with the T4 virus. 

There are four known strains of the T4 virus: T4-A (contained in GoMoku 2.0), T4-B 
(contained in GoMoku 2.1), T4-C (discovered in February 1993), and a version which 
appears to have been used for testing which we call ‘'T4-beta." The strains are very simi- 
lar. The only significant difference is the trigger date. The trigger date for T4-A is August 
15, 1992, while the trigger date for T4-B is June 26, 1992. The virus does not do anything 
before its trigger date. After the trigger date, the virus begins to spread to other files and 
attempts to alter the system file. Fhe T4-C virus has no trigger date. T4-C begins spread- 
ing immediately. 

The INIT 17 Virus 

The IKIT 17 virus was discovered in New Brunswick, Canada, in April 1993. 

riie virus infects both the system file and application files. It does not infect document 
files. 

Fhe virus displays the message From the depths of Cyberspace the first time an infected 
Macintosh is restarted after 6:06:06 A.M. on October 31, 1993. After this message has 
been displayed once, it is not displayed again. 

The virus contains many errors which can cause crashes and other problems. In particu- 
lar, it causes crashes on Macintoshes with the 68000 processor such as the Mac Plus, SB, 
and Classic. 

For technical reasons, the virus does not infect some applications; on some systems, it 
does not spread at all. It does, however, spread under both System 6 and System 7. 

The INIT-M Virus 

Fhe INFF-M virus was discovered at Dartmouth College in April 1993. 

INlT-M is a malicious virus. It is designed to trigger on any Friday the 13th. The virus 
severely damages a large number of folders and files. File names are changed to random 
8 character strings. Folder names are changed to random 1-8 character strings. This 
changes the icons associated with the files and destroys the relationship between pro- 
grams and their documents. File creation and modification dates arc changed to 
January 1, 1904. In some cases, one file or folder on a disk may be renamed to '"Virus 
MindCrime." In some very rare circumstances, the virus may also delete a file or files. 
(Note that the next Friday the 13th is in January 1995.) 

The virus can al.so sometimes cause problems with the proper display of windows. 

Fhe virus only spreads and attacks under System 7.0 or later. It does not spread or attack 
earlier than System 6. 

Fhe virus infects all kinds of files, including extensions, applications, preference files, 
and document files. 
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The virus creates a file named 'TSV Prefs" in the Preferences folder. 

The damage caused by the INTT-M virus is very similar to that caused by the INIT 1984 
virus. Despite the similarity, the two viruses are very different in other respects and 
should not be confused. 

The CODE 1 Virus 

The CODE 1 virus was discovered at several colleges and universities on the east coast of 
the United States in November 1993. 

rhe virus infects both applications and the system file. It does not infect document files. 
It spreads under both System 6 and System 7. 

The virus renames the sytem hardrive to "Trent Saburo" whenever an infected Mac is 
restarted on any October 31. Although the virus does not contain any other intention- 
ally destructive code, it can cause crashes and other problems. 

The INIT 9403 Virus 

The INIT 9403 virus was discovered in Italy in March 1994 

Unlike most of the other Mac viruses, INIT 9403 is very destructive. .After a certain num- 
ber of other files have been infected, the virus will erase disks connected to the system; it 
attempts to destroy disk information on all connected hard drive, (greater then 16 MB) 
and attempts to completely erase the boot volume. 

The virus only spreads under the Italian version of the Mac system. 

It appears that the virus was initially spread by an altered version of some pirated soft- 
ware. The software, when run, installs the virus on the affected system. 

Once present, the virus alters the Finder file, and may insert copies of itself in various 
compaction, compression, and archive programs. These infected files then spread the 
virus to other Macintoshes. 

The virus spreads under both System 6 and System 7. 

Trojan Horses 

The following is a list of all known Trojan Horses. A Trojan Horse is a program that 
seems useful and may be functional but does damage to your system behind the scenes 
(much like the mythical Trojan Horse). 

Font Finder 

Before the trigger date, February 10, 1990, this application would display fonts and point 
sizes located in the system file under System 6. 

On or after the date this Trojan Horse destroys directories of all currently mounted vol- 
umes, thus destroying all your data. 
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MOSAIC 

This will mount all available SCSI hard drives and destroy the directories, rendering them 
useless and then renames the disks to ''Gotcha." 

STEROID 

Steroid claims to install an extension (INIT under System 6) that increases Quicktime 
performance on Macs with 9-inch screens. What it did instead was to destroy data on 
all available hard disks. 

Unamed Postscipt Hack 

For those who don't know, Postscipt is the "programming language" of most laser print- 
ers. It's the raw data your Macintosh sends to the printer to tell it what should be on the 
paper. Apparently, this "hack" renders your printer useless and requires the replacement 
of a chip on the printer logic board. 

Tetricycle or TetrisRotating 

Claims to be a game, but Tetricycle instead installs the MBDF virus (see chapter "Virus 
Listing" for description of the MBDF virus) onto your system. 

ChinaT 

ChinaT claims to be an extension (INIT under System 6) that can produce an oriental 
voice through Macintalk. It has nothing to do with Macintalk though; it erases all avail- 
able hard disks. 

CPro 1.41 

CPro 1.41 claims to be a new version of Compact Pro (1.41). This is not an upgrade. It'll 
erase the startup volume and any disk inserted in drive one. It contains a 312K snd re- 
source called "Log Jingle." 

Please note: Compact Pro is a legitimate file compression program that is very popular in 
the Macintosh world. Only an application masquerading as Compact Pro version 1.41 is 
the Trojan Horse. All other versions are known to be the legitimate Compact Pro com- 
pression software. 
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Apple Parts and Upgrades 

This Appendix contains selected Apple parts and upgrades by category. 

Apple Cables 



Product 


Description 


SCSI CABLES 

M0206 


Apple SCSI System Cable 

Connects CPU to the first SCSI peripheral. 


M2538LL/A 


Apple HDI-30 SCSI System Cable 

Connects a PowerBook, Duo Dock or Duo MiniDock to o SCSI device. 


M0207 


Apple SCSI Peripheral Interface Cable 
Connects any two SCSI peripherals together. 


M0208LL/B 


Apple SCSI Cable Extender 
Extends SCSI cables by one meter. 


M3503LL/A 


Apple SCSI Cable Terminator 

Filters noise on SCSI cabling. One terminator is required between each CPU 
and the first (and last) SCSI peripheral. 


M5871G/A 


Apple SCSI Cable Terminator II (black) 

For connecting a hard disk to the LaserWriter Pro 630 external SCSI 
port — also requires HDI-30 SCSI System Cable (M2538LL/A). 



LOCALTALK CABLES 

M2066LL/B LocalTalk Locking Cable Kit-1 0 meter 





Includes 1 0-meters of LocalTalk cable and one cable extender plug. 


M20681LL/B 


LocalTalk Locking Connector Kit-din8 

Includes one LocalTalk connector with mini-circular 8-pin plug, one 2-meter 
LocalTalk cable for Apple UCS, Macintosh Plus, and later, and the 
LaserWriter lINT, lINTX, Uf, llg. Personal LaserWriter NT, NTR, or 
LaserWriter Pro 600 or 630. 


M1657Z/A 


LocalTalk Rjl 1 Connector Kit-DB9 

Includes one LocalTalk UTP Connector with mini-circular 8-pin plug, one 2- 
meter UTP cable and one terminating resistor for Apple UCS, Macintosh 
Plus and later, LaserWriter lINT, lINTX, Ilf, llg. Personal LaserWriter NT, 
NTR, or LaserWriter Pro 600 or 630. 



(continues) 
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Product Description 



LOCALTALK CABLES 

M2065 LocalTalk Locking Connector Kit-DB9 





Includes one LocalTalk connector with DB9 plug, one 2-meter LocalTalk 
cable, and one coble extender plug for Macintosh 51 2K, LocalTalk PC Card, 
LaserWriter, LaserWriter Plus. 


M1661Z/A 


LocalTalk R|1 1 Connector Kit-DB9 

Includes one LocalTalk Unshielded Twisted Pair (UTP) Connector with DB9 
plug, one 2-meter UTP cable, and one terminating resistor for Macintosh 
51 2K, LaserWriter, LaserWriter Plus or LocalTalk PC Card. 


M2069 


LocalTalk Locking Cable Kit-25 meter 

Includes one 2 5 -meter LocalTalk cable, 20 preassembled plugs, 20 cable- 
splicing mechanisms and 4 cable extender plugs. 



PRINTER/MODEM CABLES 

A2C031 2 Apple II Modem - 8 Cable 





Connects the Apple Personal Modem to Apple lie and Apple lIGS equipped 
with a Super Serial Card. Connects ImageWriter II to Macintosh XL and 
Apple III. Connects AppleLine to Macintosh Plus, 11, or SE. Connects 
ImageWriter 1 to Apple lie Plus. 


A9C0314/b 


Apple II Printer - 8 Cable 

Connects the ImageWriter II or LQ to Apple Ih, Apple lie, and Apple IICS 
equipped with a Super Serial Card. 


M0196 


Macinlobh Peripheral - 8 Cable 

Connects the ImageWriter li or Apple modems to Macintosh 512K. 


M0197LL/B 


Apple System Peripheral - 8 Cable 

Connects ImageWriter II or LQ and Apple modems to Apple IICS, Apple He 
Plus, (and Applefax modem to) Macintosh (except 51 2K). Connects 
Personal LaserWriter LS and StyleWriter to Macintosh. 


Ml 099 


Macintosh Peripheral Adapter 

When connected to Macintosh (except 51 2K), this adopter (circular 8 to 
DB9) will enable use of peripherals and cables that require a DB9. 



Apple Scanner and Peripherals 



Product 


Description 


B0634LL/D 


Apple OneScanner with Accessory Kit (requires appropriate SCSI cables) 


B0842LL/B 


Apple OneScanner with Accessory Kit (for Windows) 
Includes SCSI Card, Cable, and Terminator. 


A9M0338 


Apple Scanner Replacement Lamp 


B0993LL/A 


Apple Color OneScanner with Accessory Kit 
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Macintosh Memory (DRAM) 



Product 


Description 


M2091 LL/A 


Macintosh llci 1 MB Memory Exp. Kit (4-256K SIMMs) 


M0219 


Macintosh 2 MB Memory Exp. Kit (2-1 MB SIMMs) 
(Plus, SE, LC, 2 MB Classic, Classic II only) 


M5952LL/A 


Macintosh 4 MB Memory Exp. Kit (4-1 MB SIMMs) 

(SE/30, II, tlx, Ilex, llci, llvx, llsi. Quadra 700, 900, 950, LaserWriter Ilf & 

iig) 


N1507LL/A 


Macintosh 4 MB Memory Exp. Kit (1-4 MB SIMMs) 

(LC III, Centris/Quadra 610, 650, 660 AV, Quadra 605, 800, 840AV, AWS 
60 & 80, Power Macintosh) Required 2 SIMMs for use in Power 
Macintosh.) 


M0294LL/A 


Macintosh llci 4 MB Parity Memory Exp. Kit (4-1 MB Party SIMMs) 


M1508LL/A 


Macintosh 8 MB Memory Exp. Kit (1-8 MB SIMM) 

(LC III, Centris/Quadra 610, 650, 660AV, Quadra 605, 800, 840AV, 
AWS 60 & 80, Power Macintosh) Requires 2 SIMMs for use in Power 
Macintosh. 




Second-Level Memory Cache and DRAM 

These products require installation by an authorized Apple Service Provider. 



The Workgroup Servers 60 and 80 use the same memory as the Centris 610 and 
Quadra 800. 



Product 


Description 


M6810Z/A 


Workgroup Server 95 128K/Tag Second-level Memory Cache Upgrade 
Kit 

Adds 2 - SRAM SIMMs to the Workgroup Server 95 PDS Card. Brings total 
second-level memory cache on the Workgroup Server 95 PDS Card. 


M6815Z/A 


Workgroup Server 95 16 MB Parity Memory Exp. Kit (4-4 MB Parity 
SIMMs) 



Macintosh Accessories 



Product 


Description 


A9M0103 


Apple MIDI Interface 

Connects Apple lIGS or Macintosh CPUs to MIDI equipped musical 
instruments. Cables included. 


M2706LL/A 


Apple DeskTop Bus Mouse II 


Ml 4811 LL/A 


Apple Omni-Directional Microphone 



(continues) 
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Product 


Description 


M3261LL/A 


AppleDesign Powered Speakers II (compact) 


M4475LL/B 


AppleDesign Powered Speakers 


M8168LL/A 


1 MB Apple Double-Sided Disks (double-density 1 0/bx) 


M8169LL/A 


2 MB Apple Double-Sided Disks (high-density 10/bx) 


M9060Z/A 


Apple PlainTalk Microphone (for Quadra 605 and Power Macintosh) 
Already included with all AV configurations. 


Ml 644 LL/A 


Apple QuickTake 100 for Macintosh 
Software for Power Macintosh compatibility 


M2851LL/A 


AC Adapter for QuickTake 1 00 


M2655G/A 


Apple QuickTake 1 00 Battery Booster Pack 


M2848G/A 


Apple QuickTake 100 Travel Case 


M1867LL/A 


Apple Headphone 

Also for use with CD-ROM drive or external speakers equipped with an 
audio-out jack. 



All peripherals should be ordered with the appropriate cable. 



Macintosh Upgrades 

1 hese products require installation by an authorized Apple Service Provide unless other- 
wise noted. 

System software is provided by reseller unless otherwise noted. 

As outlined in the Apple Authorized Service Provider Agreement, all Apple authorized 
service providers can perform repair service and upgrades on the Performa product line. 



Macintosh Entry Level Upgrades 



Product 


Description 


M21 39LL/A 


Macintosh LC 475 Logic Board Upgrade 

To upgrade Macintosh LCII or LCIII to Macintosh LC 475. Also includes 
4 MB RAM and name plate. 


Ml 386LL/A 


Macintosh LC III Logic Board Upgrade 

To upgrade Macintosh LC or LCII to Macintosh LCIII. Also includes 4MB 
DRAM, 512K VRAM, system software and case. 


M6775LL/A 


Macintosh Math Co-processor (for Macintosh LC III and Color Classic) 


M1545LL/A 


Macintosh Classic II Logic Board Upgrade 

To upgrade Macintosh Classic to Macintosh Classic II. Also includes 2 MB 
RAM, system software, microphone and new case. System Software requires 
hard disk (not included). 


M6052/B 


Macintosh SE SuperDrive Upgrade Kit 

To upgrade Macintosh SE to Macintosh SuperDrive SE. Includes Macintosh 
SE SuperDrive Rom Kit (M0242), and Internal SuperDrive (M0247). 
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Product 


Description 


M0444LL/D 


Apple He Card for Macintosh LC v2.2 

Compatible only with the Apple 5.25 drive- A9M0 1 07 and Apple UniDisk 

3.5 drive-A2M2053. Supports internal Macintosh LC drives and up to 3 

external drives (maximum combination of up to two Apple 5 1 /4-inch 

drives and one UniDisk 3 1/2 -inch drive). Customer installable. | 


M1222LL/C 


Apple lie Card Upgrade Package (software to upgrade prior versions to 
v2.2). Customer installable. 



Macintosh II Upgrades 



Product 


Description 


M6051/C 


Macintosh II SuperDrive Upgrade Kit 

Includes Internal SuperDrive (M02A7) and ROM/SWIM Kit (0244). 


M0375LL/B 


Macintosh llfx Logic Board Upgrade 

To upgrade Macintosh II (w/M2047) or llx to Macintosh llfx. DRAM is 
required (4 MB) and must be purchased separately. 


M0326LL/B 


Macintosh llcl Cache Card (Customer installable) 


M0480LL/B 


Macintosh llsi 030 Direct Slot Adapter Card (Customer installable) 
Allows addition of one 030 Direct Slot Expansion Card. Includes 68882 
floating point math coprocessor. 


M0481LL/A 


Macintosh llsi NuBus Adapter Card (Customer installable) 

Allows addition of one NuBus Expansion Card. Includes 68882 floating 
point math coprocessor. 


M1330LL/A 


Macintosh Centris 650 Logic Board Upgrade 

To upgrade Macintosh llvx to a Macintosh Centris 650. Also includes 8 MB 
DRAM, 51 2K VRAM, Ethernet & FPU. 



Macintosh Centris/Quadra Upgrades 



Product 


Description 


M1402LL/A 


Macintosh Centris/Quadra 610 NuBus Adapter Card 

For addition of NuBus cords up to 7 inches in length. Customer installable. 


M1534LL/A 


Macintosh Quadra 660AV Logic Board Upgrade 

To upgrade Centris/Quadra 610 too Quadra 660AV. Also includes 4 MB 

DRAM, System 7. 1, Apple PlainTalk Microphone and name plate. 


M9049LL/A 


Macintosh Centris/Quadra 660AV NuBus Adapter Card 

For addition of NuBus cards up to 7 inches in length. Customer installable. 


M1848LL/A 


Macintosh Quadra 840 AV Logic Board Upgrade 
To upgrade Quadra 800 too Quadra 840AV. Uses same DRAM as Quadra 
800. Also includes 8 MB DRAM, System 7. 1, Apple PlainTalk Microphone 
and front panel assembly. 


M2843LL/A 


Power Macintosh Upgrade Card (Customer installable) 

To upgrade Macintosh Quadra /Centris 610, 650 or Quadra 700, 800, 
900, 950. Includes Upgrade Card and System Software. 


M2343LL/A 


Power Macintosh 6100/60 Logic Board Upgrade 

To upgrade Macintosh Quodra/Centris 610, 660AV. Also includes System 

Software, 8 MB DRAM, name plate and Power Macintosh Display Adapter. 
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Product 


Description 


M2901LL/A 


Power Macintosh 6100/60AV Logic Board Upgrade 
To upgrade Macintosh Quadra/Centris 6 1 0, 66QM. Also includes System 
Software, 8 MB DRAM, 1 MB VRAM PlainTalk Microphone, cobles for 
S-video to composite video and name plate. 


M2474LL/A 


Power Macintosh 71 00/66 Logic Board Upgrade 

To upgrade Macintosh llvx, Performa 600, Quadra/Centris 650. Also 

includes System Software, 8 MB DRAM, 1 MB VRAM and new top cover. 


M2840LL/A 


Power Macintosh 7100/66AV Logic Board Upgrade 
To upgrade Macintosh llvx, Performa 600, Quadra/Centris 650. Also 
includes System Software, 8 MB DRAM, 2 MB VRAM, PlainTalk Micro- 
phone, cables for S-video to composite video and new top cover. 


M2344LL/A 


Power Macintosh 8100/80 Logic Board Upgrade 

To upgrade Macintosh Quadra 800, 840AV. Also includes System 

Software, 8 MB DRAM, 2 MB VRAM and new top cover. 


M2902LL/A 


Power Macintosh 8100/80AV Logic Board Upgrade 
To upgrade Macintosh Quadra 800, 840AV. Also includes System 
Software, 8 MB DRAM, 2 MB VRAM, PlainTalk Microphone, cobles 
for S-video to composite video, and new top cover. 


Power Macintosh Upgrades 


Product 


Description 


M2337LL/A 


Power Macintosh 6100/60 NuBus Adapter Card (Customer installable) 


M2385LL/A 


Power Macintosh 256K Cache Card (6100/60 & AV, 7100/66 & AW only) 



Workgroup Server Products 



Workgroup Server 60 CPUs 

Includes System 7.1 and AppleShare 4.0 preinstalled, Ethernet, on-line and hard-copy 
documentation. Keyboard, display, and appropriate Ethernet transceiver sold separately. 



Product 


Description 


M1780LL/B 


Workgroup Server 60 8 MB HardDisk 230 CPU 


M1781LL/B 


Workgroup Server 60 8 MB HardDisk 500 CPU w/CD-ROM 



Workgroup Server 80 CPUs 

Includes System 7.1 and AppleShare 4.0 preinstalled, Ethernet, FPU, on-line and hard- 
copy documentation. Retrospect Remote backup software included in configurations 
with DAT Tape Backup with compression. Keyboard, display, and appropriate Ethernet 
transceiver sold separately. 



Product 


Description 


Ml 681 LL/A 


Workgroup Server 80 16MB Hard Disk 1000 CPU w/DAT Drive 


M1685LL/A 


Workgroup Server 80 1 6MB Hard Disk 1 000 CPU w/DAT Drive and 
CD-ROM 
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Workgroup Server 95 CPUs 

CPUs include preinstalled tuned server version of A/UX 3.1 operating system. Parity 
DRAM, Ethernet, FPU, On-line and hard-copy documentation, and Retrospect Remote 
A/UX backup software also included. Some configurations also include DAT Tape 
Backup Drive with compression. Keyboard, display, and appropriate Ethernet transceiver 
sold separately. Server Applications, such as AppleShare Pro, sold separately unless other- 
wise noted. CD-ROM drive needed to reinstall the A/UX system software. 



Product 


Description 


M16855LL/A 


Workgroup Server 95 16 MB Hard Disk 230 CPU (128K second-level 
memory cache) 


File/Print Environment 


Product 


Description 


M3074LL/A 


Workgroup Server 95 32 MB Hard Disk 2000 CPU w/DAT Drive 
(51 2K second-level memory cache) 


Database Environment 


Product ^ 


Description 


M6895LL/A 


Workgroup Server 95 48 MB Hard Disk 230 and Hard Disk 1000 CPU 
with DAT Drive (51 2K second-level memory cache) 


M3075LL/A 


Workgroup Server 95 48 MB Hard Disk 250 and Hard Disk 1000 CPU 
with DAT Drive (51 2K second-level memoiy cache) 



Workgroup Server 95 Upgrade Kits 

Kits require installation by an authorized Apple Service Provider. 

Overall system performance may vary depending on CPU being upgraded and/or hard 
disk drive selection. Each Kit includes Processor Direct Slot (PDS) card with 128K second- 
level memory cache, documentation, and CD-ROM containing system software, on-line 
documentation, and Retrospect Remote backup software. CD-ROM drive needed to in- 
stall system software. 



Product 


Description 


M6940Z/A 


Workgroup Server 95 PDS Card Upgrade Kit 

To upgrade a Macintosh Quadra 900 or 950 to a Workgroup Server 95. 


M6945Z/A 


Workgroup Server 95 PDS Card/DDS-DC Drive Upgrade Kit 
To upgrade a Macintosh Quadra 900 or 950 to a Workgroup Server 95 
v/ith internal DDS-DC backup drive. 
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PowerPC Processor Workgroup 
Server Products 

RAID software (included with PowerPC-based Workgroups Servers and logic board 
upgrades) ship separately. Be sure to return your warranty card for fastest delivery. 

Workgroup Server 6150 CPUs 

The Workgroup Server 6150 runs the PowerPC 601 processor at 60 MHz. Includes System 

7.1.2 preinstalled, 256K second-level cache, Ethernet, FPU, on-line and hard-copy docu- 
mentation. Also includes RAID software for disk mirroring to protect data (RAID level 1) 
or data stripping to improve disk throughput (RAID level 0). Use of either RAID feature 
requires the addition of approved external disk drive or drives (for a fax of approved 
drives, call 1-800-462-4396). Keyboard, display, and appropriate Ethernet transceiver sold 
separately. 



Product 


Description 


M3358LL.A 


Workgroup Server 61 50 8 MB Hard Disk 500 CPU w/CD-ROM with 
AppleShare 4.0.2 preinstalled. 



Workgroup Server 8150 CPUs 

The Workgroup Server 8150 runs the PowerPC 601 processor at 80 MHz. Includes System 

7.1.2 preinstalled. 256K second-level cache, Ethernet, FPU, on-line and hard-copy docu- 
mentation. Also includes RAID software for disk mirroring to protect data (RAID level 1) 
or data stripping to improve disk throughput (RAID level 0). Use of either RAID feature 
requires the addition of approved external disk drive or drives (for a fax of approved 
drives, call 1-800-462-4396). Retrospect Remote backup software included and 120-meter 
DAT drive with DDS-2 data compression. Keyboard, display, and appropriate Ethernet 
transceiver sold separately. 



Product 


Description 


M3300LL7A 


Workgroup Server 8150 16 MB Hard Disk 1 000 CPU w/DAT Drive and 
CD-ROM. 


M3359LL/A 


Workgroup Server 8150 16 MB Hard Disk 1000 CPU w/DAT Drive and 
CD-ROM w/AppleShare 4.0.2 preinstalled. 



Workgroup Server 9150 CPUs 

The Workgroup Ser\'er 9150 runs the PowerPC 601 processor at 80 MHz. Includes System 

7.1.2 preinstalled, 512K second-level cache, Ethernet, FPU, on-line and hard-copy docu- 
mentation. Also includes RAID software for disk mirroring to protect data (RAID level 1) 
or data stripping to improve disk throughput (RAID level 0). Retrospect Remote backup 
software included and 120-meter DAT drive with DDS-2 data compression. Keyboard, 
display, and appropriate Ethernet transceiver sold separately. 
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Product 


Description 


M3272LL/A 


Workgroup Server 91 50 1 6 MB w/2-Hard Disk 1 000 CPU w/DAT Drive 
and CD-ROM. 


M3357LL/A 


Workgroup Server 9150 16 MB w/2-Hard Disk 1 000 CPU w/DAT Drive 

and CD-ROM with AppleShare 4.0.2 preinstalled. | 



Workgroup Server PowerPC Logic Board 9150 CPUs 

These products require installation by an authorized Apple Service Provider. 

Overall system performance may vary depending on server application. 

The Workgroup Server 95 running A/UX requires a separate PowerPC processor upgrade 
path to include migration of UNIX applications and data — details to be released at a 
future date. 



Product 


Description ' 


M291 3LL/A 


Workgroup Server 61 50 Logic Board Upgrade 
To upgrade a Workgroup Server 60 to a Workgroup Server 6150. Includes 
System Software, AppleShare 4.0.2 update kit, 8 MB DRAM, 256K second- 
level cache, RAID 0/1 software, name plate, and Power Macintosh Display 
Adapter. 


M2915LL/A 


Workgroup Server 8150 Logic Board Upgrade 

To upgrade a Woikyiuup Server 80 to a Workgroup Server 81 50. Includes 
System Software, AppleShare 4.0.2 update kit, 8 MB DRAM, 256K second- 
level cache, RAID 0/1 software. Retrospect Remote upgrade, new top cover, 
and Power Macintosh Display Adapter. 


M3262LL/A 


Workgroup Server 91 50 Logic Board Upgrade 
To upgrade a Quadra 900 or Quadra 950 to a Workgroup Sen/er 9150. 
Includes System Software, 8 MB DRAM, 512K second-level cache, RAID 0/1 
software, and new top cover. Quadra 900/950 DRAM is not compatible 
with this Workgroup Server 91 50 logic board upgrade. The updated 
Workgroup Server 9150 requires Power Macintosh DRAM (Ml 5071 LL/A or 
Ml 508 LL/A). For customers with AppleShare 4 and Retrospect Remote, 
upgrade kits are available separately. 



Networking and Communications Products 

Apple Development Products are available from APDA (AppleLink path: Developer 
Support->Developer Services->APDA). 



Product Description 



TELECOMMUNICATIONS HARDWARE 

Ml 694LL/A Apple GeoPort Adapter (Centris/ Quadra 660AV Si Quadra 840AV only) 





Allows data and fax send/receive at up to 14.4 kbps. For use with analog 
telephone lines only. Includes disk (with GeoPort and Express Modem 
software) and phone cable. Communications software not included. 


M3127LL/A 


Apple GeoPort Adapter (Power Macintosh) 
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Product 


Description 


NETWORK HARDWARE 


M0417LL/B 


Apple Ethernet NB Card (transceiver required) 

Requires a NuBus Adapter Cord when used with the llsi and Centris 6 1 0. 


M3345Z/A 


Apple Ethernet NB Thin Coax Connection 
Includes Ether Net NB Card and Thin Coax Transceiver for use with 
Macintosh computers with a NuBus slot. NuBus adapter required for 
Macintosh llsi, Centris/Quadra 6 1 0 and Power Macintosh 6 1 00/60. 


M1768Z/A 


Apple Ethernet NB Twisted-Pair Card (for use with a WBASE-T 



compatible hub) 

Network cable not included. Separate transceiver not required. Requires 
NuBus Adapter Card when used with the llsi and Centris/Quadra 6 1 0. 



M0443LL/C 


Apple Ethernet LC Card (transceiver required) 


M3346Z/A 


Apple Ethernet LC Thin Coax Connection 
Includes Ethernet LC Card and Thin Coax Transceiver for use with 
Macintosh computers with an LC PDS Slot (such as Color Classic, LC and 
Quadra 605). 


M2406Z/A 


Apple Ethernet LC Twisted Pair Card (for use with lOBASE-T compatible 
hub) 

Network coble not included. Separate transceiver not required. 


M3348Z/A 


Apple Ethernet 3 Meter Twisted Pair Cable (for use with 1 OBASE-T 
compatible hub) Industry standard Category 3 cable for use with Twisted 
Pair Transceiver, Ethernet LC or NB card. 


M3349Z/A* 


Apple Ethernet 7 Meter Twisted Pair Cable 


M3350Z/A* 


Apple Ethernet 1 3 Meter Twisted Pair Cable 


M0437Z/B 


Apple Ethernet Twisted Pair Transceiver 


M0329Z/B 


Apple Ethernet Thin Coax Transceiver (cable not included) 


M3347Z/A 


Apple Ethernet 2 Meter Thin Coax Self-Terminating Cable 


M0833LL/B 


Apple Ethernet 5 meter Thin Coax Cable 


M0436LL/B 


Apple Ethernet 1 3 meter Thin Coax Plenum Cable 


M0432LL/A 


Apple Ethernet AUl Adapter 


A2B2088 


Apple II Workstation Card 


NETWORK SOFTWARE 

See the Workgroup Server Products section for Client/Server software. 


A2D2059 


Aristotle (requires AppleShare) 


M8101Z/B 


MacX.400 Single Domain vl .1 


M8062Z/D 


MacX25 vl.2 


M8068Z/A 


MacX25 Router Extensions 

Requires Basic Connectivity Package (M0502Z/B) and MacX25 vl.2 
(M07IIZ/D). 


M8096Z/B 


OSI Connection for Macintosh vl .1 


M0502Z/B 


Apple Internet Router Basic Connectivity Package v.3.0.1 


M8112Z/A 


Apple Internet Router AppleTalk/IP Wide Area Extension 
Requires Basic Connectivity Package (M0502Z/B). 


M8111Z/A 


Apple Internet Router AppleTalk/X.25 Wide Area Extension Includes 
MacX25 software. Requires Basic Connectivity Package (M0S02Z/B). 
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Product 


Description 


M8066Z/A 


AppleTalk Administration for Macintosh 


M8069Z/A 


AppleTalk Connection for Macintosh 


M8065Z/A 


AppleTalk Connection for Macintosh, 20-user license 
Requires AppleTalk Connection for Macintosh (M8069Z/A). 


M8114Z/A 


TCP/IP Administration for Macintosh 


M8113Z/A 


TCP/IP Connection for Macintosh 


Msnsz/A 


TCP/IP Connection for Macintosh, 20-user license 
Requires TCP/IP Connection for Macintosh (M81 13Z/A). 
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Symbols 



+++ (Command) A T 
command, 344 
+ Option + Escape keys 
(forced application quit), 
850 

+ keys (stopping hung 
programs), 850 
1/3 height hard drives, 219 
lOBase- r hubs, 379 
lOBase- r transmission 
medium, 368-377 
12-inch RGB monitor 
support, 591 
1 725 Print System laser 
printer, 241-242 
2-Page Mono Video Card, 
529 

2.5 inch hard drives, 219 
24-bit color, 576 

3 1 /2-inch diskettes, 789 
see also diskettes 

3.5 Inch hard drives, 219 
see also liard drives 

32-bit addressing option 
(Memory control panel), 
856 

32-bit Enabler RAM 
expander, 493 
32-bit QuickDraw, 555-556 
Display Card 8/24 GC, 
578 ' 

hardware requirements, 
556 

software, 556 
see also QuickDraw 



3210 Digital Signal 
Processing chip, 326, 631 
3270 terminal emulation, 
384 

3270 terminals (IBMs), .382 
35 mm slide scanners, 291 
3M Company, 255-257 
4*8 video display cards, 
529, 574-585 
-42 error message, 869 
420 Print System laser 
printers (QMS), 236-239 
5 1 /4-inch disks, 789 
see also diskettes 
5.25 inch hard drives, 219 
see also hard drives 
68030 chips, 629 
68030 PDS expansion 
cards, 339 
68040 chips. 111 

68040 PDS expansion 
cards, 339 

software conflicts, 853 
8*24 GC video display 
card, 529, 574-585 
860 Plus laser printers 
(QMS), 245-246 
860 Print System la.ser 
printers (QMS), 240-242 
8mm camcorders, 293 
8MM tape drives, 265, 271 



A 



A (answer phone) AT 
command, 344 
A/UX operating system, 

381, 386-387 
A3 Mouse, 164 
,Aask Extension Manager, 
895 

AAUI connectors, 380 
.Abbate Video, 321 
accelerating 

CPU (Central Processing 
Unit), 599-600 
FPU (Floating Point 
Unit), 599.612-613 
screen painting, 577, 
599-600, 609 
SCSI, 644-645 

accelerator cards, 280, 282, 
597 

application-specific 
accelerator cards, 597 
PostScript programs, 
599-600 

Brainstorm accelerator 
cards, 602 
cache cards, 601 
compact Macs, 
installation, 598 
DayStar FastCache 
Quadra accelerator card, 
611 

DayStar Image 040 CPU 
accelerator card, 605-606 
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accelerator cards 



DayStar PowerPro 501 
PowerPC upgrade card, 
606 

DayStar Quad 040 
accelerator card, 

604-605 

DayStar Value 040 card, 
602-604 

DiiMOCache 030 
accelerator card, 608 
DiiMOCache 128K cache 
card, 611-612 
JackHanimer SCSI 
accelerator card, 

614-615 

MacRageous application 
special accelerator card, 
615 

modular Macs, 
installation, 598 
performance limitations, 
598 

QuickDraw, 599-600 
Radius LeMansGT 24-Bit 
Display accelerator card, 
613-614 

Radius Rocket accelerator 
card, 609-610 
Rocket 25i accelerator 
card, 609-610 
Rocket 33 accelerator 
card, 609-610 
SCSI accelerator card, 600 
Sonnet FPU upgrade card, 
612-613 

SRAM (Static-RAM), 597 
StageTwo Rocket 
accelerator card, 

609-610 

TokaMac II FX accelerator 
card, 610-611 
Vandal 030 accelerator 
card, 608-609 
Vandal 030 SE accelerator 
card, 609 

Access PC application, 656 
access speeds (hard drives), 
216 

ACI US 4D benchmark 
tests, 481 



acoustic couplers, 345 
acoustic modems, 345 
Action! application, 317 
active star topology 
(networks), 372-377 
actuators (hard drives), 

215 

adapters 

GeoPort, 330, 953 
MIDI, 634, 644 
monitors, 194, 821, 824 
networks, 379-380 
ADB (Apple Desktop Bus), 
157, 738 
cables, 828 
daisy-chains, 827 
keyboards, 827-829 
graphics tablets, 173 
mouse, 163-164 
pinouts, 828 
static electricity, 827 
troubleshooting, 738 
ADB (y\pple Desktop Bus) 
Manager, 873 
add-in card connectors, 
380 

'adev' extensions, 894 
adjustable keyboards, 
keymaps, 835 
administrators (networks), 
389 

maintenance 
responsibilities, 392-394 
file serv'ers, 394 
network inspection, 
394 

policy-making 
responsibilities, 389-391 
auto-login guidelines, 
390 

backup policies, 390 
password guidelines, 
390 

security responsibilities 
servers, 392 
users, 391 

software responsibilities 
licensing, 390-391 
updating, 395 
upgrading, 391 



Adobe Photoshop 
application, 605 
Adobe Systems, 318 
Advanced Gravis 
Computer Technologv, 
171-172 

After Effects 2.0 
application, 317 
AIFF sound files, 630 
air filtration devices, 146 
air intake (hardware 
equipment), 150 
alarms (PowerBooks), 687 
Aldus Fetch pictorial 
database software, 282 
y\Idus Freehand 
application 
benchmark tests, 481 
Document Setup dialog 
box, 752 
Aldus virus, 934 
alert sounds, 630 
aliases 

broken, 858 
System 7.0, 121-122 
alignment 
monitors, 591 
read/write heads (floppy 
disk drives), 793 
All My Hummingbirds 
Have Alibis interactive 
CD, 309 

alpha channels of pixels, 
577 

AlSoft, Inc., 773 
Altec Lansing ACS300 
speakers, 311-312 
Altec Lansing Multimedia, 
312 

Altra, 164 

American Society of 
Composers, Authors, and 
Publishers (ASCAP), 629 
analog boards, power 
supply removal (early 
Macs), 739 

ANALOG phone lines, 346 
yVnswer Extension 
Manager, 896 
answering machines 
(AV Macs), 632 
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Anthro Cart desks, 149 
ANTI virus, 711, 933-934 
antialiasing (dye 
sublimation printers), 

257 

antistatic straps, 151 
antivinis utilities, 712-714 
Anubis utility, 221 
AOCE (Apple Open 
Collaborative 
Environment), 131-132 
Apple Adjustable 
Keyboard, 161 
Apple Audio Vision 14 
Display, 311 
Apple Basic Color 
Monitors, 820 
The Apple Catalog, 188 
Apple Design Powered 
Speakers, 311 
Apple Desktop Bus (ADB), 
157, 738 
cables, 828 
daisy-chains, 827 
keyboards, 827-829 
graphics tablets, 173 
mouse, 163-164 
pinouts, 828 
static electricity, 827 
troubleshooting, 738 
Apple Disk First Aid, 731 
Apple Events (System 7.0), 
127 

error codes, 918-919 
Apple Extended Keyboard 
11, 161 

Apple File Exchange (AFE), 
655, 792 

Apple High Resolution 
video cards, 816 
Apple I mage Writer II 
dot-matrix printer, 232 
Apple Keyboard 11, 161 
Apple Mac-PC Exchange 
program, 656 
Apple menu, 137 
Apple menu commands 
(Chooser), 377 
yVpple Menu Items Folder 
(System 7.0), 122-123 



Apple Multiple Scan 20 
display monitor, 202 
Apple Personal Diagnostics 
utility, 843-844 
Apple Real Time 
Architecture (ARTA), 326 
Apple Remote Access 
(ARA), 351 

Apple Serial NB Card, 383 
AppleScript 

System 7 Pro, 132 
System 7.5, 137 
AppleShare Admin 
software, 394 
AppleShare file server 
software, 355 
AppleShare software, 357 
AppleTalk network 
protocol, 364, 381 
communicating with 
UNIX machines, 385 
error codes, 909-9 1 0, 
917-920 

networked printers, 748 
turning on/off, 376 
AppleTalk I mage Writer 
driver, 744 
applications 

accelerator cards, 597-600 
backups, 694-695 
compatibility, 839 
forced quits, 850 
System 7.0 aliases, 121 
system performance, 
testing, 480-483 
troubleshooting, 723 
see also programs; 
software; utilities 
APS 128 Magneto-Optical 
drive, 268 

APS SQ 3270 Syquest drive, 
266 

APS Technology, 155 
ARA (Apple Remote 
Access), 351 

armatures (hard drives), 
213 

arrays (diskettes), 219-220 
ARTA (Apple Real Time 
Architecture), 326 



Articulate Systems, 187, 
190, 630 

ArtZ graphics tablets, 174 
Asante lOT hubs, 379 
ASCAP (American Society 
of Composers, Authors, 
and Publishers), 629 
ASCII file transfer 
protocol, 344 
aspect ratio (monitors), 
192, 194 

Astec power supply, 740 
AT commands, 34.T344 
AT&T 3210 Digital Signal 
Processing chip, 326, 631 
audio 

CD drives, 631 
notes (applications), 629 
ports, 738 
PowerPCs, 111 
QuickTime movies, 
629-630 

see also music; sound 
Audio/Visual Macs, see 
AV Macs 

Audiomedia sound cards, 
643, 647 

Audioshop software, 
641-642 

AiidioVision 14-inch 
monitor, 198-200, 
330-331 

AUI ports (Ethernet), 370 
auto-login (networks), 390 
automated backup 
systems, 697 
autosync monitors, 194 
AV Macs, 323-326 
CPUs, 11, 324 
faxes, 632 

GeoPort, 329-330, 349 
modems, 349-350 
monitors 

AudioVision 14-inch 
monitor, 330-331 
composite monitors, 
571 

Video Monitor screen 
disappearance, 595 
multi-processing, 325 
phone calls, 632 
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Plaintalk MicrophonC; 
327 

RCA inputs, 328 
S-Video inputs, 328 
speech recognition, 
323-328 

teleconferencing, 323 
TVS (Text-to-Speech) 
translation, 325 
video 

full motion video, 329 
video capture, 328-329 
laisionRecorder, 329 
videoconferencing, 

329 

voice mail, 632 
Avid Technology, 314-316, 
321 

B 



backing up 

applications, 694-695 
files, 694-696 
hard drives, 219-220, 
621, 693-694, 769, 845 
networks, 390, 393 
power supply, 680 
backup software, 702-706 
backups, 686 

DAT (digital audio tape), 
265, 271-272 
diskettes, 272, 845 
off-site storage, 706 
physical security, 706 
backwards compatibility 
of new programs, 666 
bad blocks (diskettes), 793 
balloon help, 118 
Balloon Help Manager 
(error codes), 916 
Band- in -a- Box software, 
636 

banded images, 575 
barcode readers, 180-183 
Basic Color Monitor 
System Extension, 815 
The Bat chording 
keyboard, 184-186, 189 



batteries, sec power supply 
Bell 103 modulation 
protocol, 342 
Bell 212A modulation 
protocol, 342 
benchmark tests, 439 
developing for 
applications, 480-483 
programs 

MacBench, 462-477 
Speedometer 4.0, 7, 
440-447 

test results, 468-476 
Bernoulli drives, 264, 267 
cartridges, 267 
loMega Bernoulli drive, 
267-268 

on-line storage, 265 
Bernoulli Effect, 264 
Beta camcorders, 293 
binary language (modem 
communications), 345 
binary search and replace 
extensions, 902-903 
bits (hard disks), 214 
bits per second (bps), 
modems, 341 
black terminators, 803 
blackouts (electricity), 679 
blank display (monitors), 
821-822 

blinking question mark 
(SCSI peripherals 
installation), 154 
blocked colors, 575 
BLP Eclipse laser printer, 
237, 239 

BLP Eciipse2 laser printer, 
235 

BLP Elite laser printer, 
236-238 

BLP Elitel laser printer, 
235 

BMI (Broadcast Music, 
Inc.), 629 

BNC connectors, 370 
booting hard disks, 
failures, 769 



Bootman program, 866 
Boston Acoustics, 312 
Boston Acoustics HD5v 
speakers, 312-313 
bouncing cursors, 833 
bps (bits per second), 
modems, 341 
Brainstorm accelerator 
card, 602 

Brainstorm Bus Accelerator 
(BBA) chip, 602 
Brandow virus, 934 
breakdowns, preventing, 
684-685 

bridges (internetworks), 

374 

brightness (monitors) 
phosphor burn-in, 812 
tuning, 812, 814 
broadcast video systems 
Media 100, 316 
Media Composer 400s, 
316-317 

broken aliases, 858 
Brother, 250, 252 
brownouts (electricity), 

679 

Bubble Sort test 
(Speedometer 4.0), 442 
buffers 

memory, 486 
modems, 348 

bug fixes in software, 665 
burn-in (monitors), 682, 
812-813 

bus topology (networks), 
372-377 
buses 

ADB (Apple Desktop Bus), 
157, 163-164, 827-829, 

700 

DB-9, 828 
NuBus, 214 
PowerPCs, 110 
SCSI bus, 214-216, 336, 
797 

business cards, creating, 

131 

Business Technology 
Manufacturing, 161 



cards 
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buying 

hardware equipment, 
416-417 

modems, 345-346 
monitors, 194, 204 
mouse, 832-833 
printers, 230-231 
scanners, 280-288 
SIMMs, 487 
speakers, 310-31 1 

c 



cable plug ends (icons), 

141 

cable run, 148 
cables, 147-148 

ADB (Apple Desktop Bus) 
cables, 828 
cable run, 148 
coiled '"phone cord"" 
cables, 147 

data connector ribbon 
cables, 617 
Ethernet cables, 142 
fiber-optic cables, 371 
gold-plated cables, 147 
labeling, 141 

LocalTalk cables, 945-946 
MIDI cables, 634 
modems, 946 

hardware handshaking 
cables, 345, 348 
Mac cables, 347 
monitors, 808-809 
pins, 146 
power cables, 617 
printers, 946 
R|-l 1 phone cables, 143 
SCSI cables, 945 

50 pin SCSI cable, 153 
length restrictions, 

800 

troubleshooting, 

800-801 

shielding, 147, 150 
thick coaxial cables, 370 
thin coaxial cables, 369 
troubleshooting, 726, 734 
video, 564 
see also connectors 



Cables-To-Go, 821 
cache cards, 601 
CAD (Computer Aided 
Design) monitors, 194 
Caere, 286 
CalComp, 175, 252 
calculation abilities (ITUs), 
testing, 441-443, 599 
calendar servers, 356 
call waiting (modems), 
disabling, 344 
camcorders, 293-294 
cameras, 293 

still video cameras 
Canon RC-360, 

294-295 

Dycam Model 3 , 295 
Kodak Professional 
DCS 200, 295-296 
Leaf Digital Camera 
Back, 297 

QuickTake 100, 294 
video cameras, 293-294, 
297 

video capture boards, 
297-302 

Canon BJC-820 color 
printer, 250 

Canon Company Systems, 
250 

Canon L'V-540 video 
capture board, 299 
Canon RC-360 still video 
camera, 294-295 
Canon USA, 295 
capture boards, 297-302 
carbon paper forms, 
printing, 231 
cards 

accelerator cards, 597 
application specific 
accelerator cards, 597 
Brainstorm accelerator 
cards, 602 
cache cards, 601 
DayStar FastCache 
Quadra accelerator 
card, 61 1 

DayStar Image 040 
CPU accelerator card, 
605-606 



DayStar PovverPro 501 
PowerPC upgrade 
card, 548, 606-608 
DayStar Quad 040 
accelerator card, 
604-605 

DayStar Value 040 
accelerator card, 
602-604 

DiiMOCache 030 
accelerator card, 608 
DiiMOCache 128K 
cache card, 61 1-612 
JackHammer SCSI 
accelerator card, 
614-615 
MacRageous 
application-special 
accelerator card, 615 
modular Macs, 598 
performance 
limitations, 598 
QuickDraw, 599-600 
Radius LeMansG F 
24-Bit Dispiay 
accelerator card, 
613-614 
Radius Rocket 
accelerator card, 
609-610 

Rocket 25i accelerator 
card, 609-610 
Rocket 33 accelerator 
card, 609-610 
SCSI accelerator cards, 
600 

Sonnet FPU upgrade 
cards, 612-613 
SRAM (Static-RAM), 
597 

Stage Fwo Rocket 
accelerator card, 

609- 610 
TokaMac 11 FX 

accelerator cards, 

610- 611 

Vandal 030 accelerator 
card, 608-609 
business cards, creating, 
131 
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cards 



expansion cards 

NuBus expansion card, 
335-338 

PCI standard, 335 
PDS expansion card, 
335-336, 339 
PowerPC upgrade cards, 
543 

DayStar PowerPro 501 
PowerPC, 548, 
606-608 

PPC Upgrade Card, 
414, 545-547 
sound cards 

Audiomedia, 643, 647 
digital audio recorders, 
643 



NuMedia, 648 
Pro Tools, 649 
video cards, 529 
2-Page Mono video 
card, 529 
4»8 Video Display 
card, 529 



Display card, 529 

8»24 Video Display 
card, 529 

Apple High Resolution 
video cards, 816 

Houdini Card, 823-824 

Mac 11 Ext HiRes Video 
card, 529 

Mac 11 HiRes Video 
card, 529 

Mac II Mono Video 
card, 529 

Mac II Portrait Video 
card, 529 

Mac II Video card, 529 

PowerPC upgrades, 

549 



Toby cards, 815, 820 
carpal tunnel syndrome, 
157, 160 
cartridges 

Bernoulli cartridges, 264, 
267 



SyQuest cartridges, 266 



Casa Blanca Works, 785 
Casady & Green, 733, 
842-843, 851 
casings 

cleaning, 146, 620 
opening, 495 
integrated Macs, 
496-497 

Mac Portable, 497 
modular Macs, 497 
Power Books, 497 
safety concerns, 
495-496 
catalogs 

The Apple Catalog, 188 
Markertek Video and 
Audio Supply Catalog, 
148 

PowerTalk, 131 
scans, 282-283 
CB8000X color thermal 
wax printer, 252, 254-255 
CCD (charge coupled 
devices) (scanners), 277, 
284 

CCni v.42bis data 
compression protocol, 
343 

CD-ROM (Compact Disk 
Read-Only Memory) 
drives, 263-265, 274, 794 
audio CD drives, 631 
CDs, 263 
cables, 617 

internal CD-ROM drives, 
623 

installation, 623 
SCSI ID numbers, 623 
upgrade kits for 
PowerPCs, 415 
Mac Plus, 12 
NEC Multispin 4X Pro 
CD-ROM, 274 
Photo CD, 278, 281 
PowerPC upgrades, 55 1 
SCSI mounting problems, 
798 

CD-Writer, 263, 274 
Micronet CD Writer 
System, 275 



Photo-CD writers, 263 
CDEF virus, 711, 937-938 
CDEVs (Control Panel 
Devices), 116, 893 
load order at startup, 
862-865 

CDs (compact discs), 263 
audio CD drives, 631 
creating 

optical disc drives, 631 
service bureaus, 631 
interactive CDs, 309 
Photo CD, 278, 281 
Sample Cell II (sound 
samples), 649 
WORM (Write Once Read 
Many) technology, 631 
Central Point Software, 
732, 779-783 
Centris 610, 51-52 

A/UX operating syststem, 
387 

accelerator cards, 604, 

606 

benchmark test results 
(MacBench), 546 
CD-ROM drives, 623 
enablers, 128, 847 
expansion slots, 336 
hard drives (internal 
drive bays), 618 
input capabilities, 144 
memory (RAM 
configuration), 488 
monitors, 196 
upgrading, 426-428, 430 
internal CD-ROM 
drive, 415 
RAM, 511 

to PowerPC, 543-544, 
550 

VRAM, 528 

video pin-outs, 566-567, 
569-570 

Centris 650, 52-54 

A/UX operating system, 
387 

accelerator cards, 604, 

606 



color printers 
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benchmark test results 
(MacBench), 546 
CD-ROM drives, 623 
enablers, 128, 847 
expansion slots, 336 
hard drives (internal 
drive bays), 618 
input capabilities, 144 
memory (RAM 
configuration), 488 
monitors, 196 
upgrading, 426-428, 430 
internal CD-ROM 
drive, 415 
RAM, 511-512 
to PowerPC, 543-544, 
550, 606-608 
VRAM, 528 

video pin-outs, 566-567, 
569-570 

Centris 660AV, 55-56, 

69-71 

accelerator cards, 604-606 
benchmark test results 
(MacBench), 546 
CD-ROM drives, 623 
CPUs, 324 
enablers, 128, 847 
memory (RAM 
configuration), 488 
upgrading, 426-430 
RAM, 512-513 
to PowerPC, 543-544 
VRAM, 528 

video pin-outs, 566-567, 
569-570 

see also AV Macs 
CGA (color graphics array), 
differences from Mac 
displays, 557 
chains 

ABD (Apple Bus Device) 
ports, 827 

SCSI peripherals, 153-155 
Charger accelerator image 
processing cards, 280-282 
checkerboard pattern 
(monitors), 880 
ChinaT Projan Horse, 943 



chips 

Brainstorm Bus 
Accelerator (BBA) chip, 
602 

DRAM (dynamic-RAM) 
chips, 486 
DSP (Digital Signal 
Processor) chips, 111, 
325-326 

Motorola 68020 chips, 
601 

PowerPC 601 RISC chip, 
59, 109, 325, 544-545 
PowerPC 603 RISC chip, 
no, 325 

PowerPC 604 RISC chip, 
no, 325 

PowerPC 620 RISC chip, 
no, 325 

RAM chips, 486, 674 
sound 

68030 chip, 629, 631 
68040 chip, 629 
stereo chip, 628 
synthesizer chip, 628 
transistors. 111 
Chooser (printer drivers), 
745-750 

Chooser command (Apple 
menu), 377 

chording keyboards, 157, 
160, 184-186, 189 
chronic low line voltage 
(electricity), 679 
chronic system crashes, 
851 

CJ-10 Color Bubble-Jet 
Copier, 250 

ClarisWorks bench mark 
test results, 481 
class code (Sad Mac error 
codes), 876, 922, 924 
classifieds (America 
Online), 230 
cleaning 

casings, 146, 620 
fans, 675 

floppy disk drives, 619, 
676, 790, 794-795 



hardware, 151, 676-677 
cigarette smoke, 675 
dust, 675-677, 683-684 
keyboards, 834 
monitors, 812-813 
mouse, 163, 829, 833 
printers, 230 

client servers, 355, 375-377 
clip sounds, 629 
clock (error codes), 909 
cloned PostScript, 762 
CLU r (Color Look Up 
Table) mode (Color 
QuickDraw), 555 
CMYK (Cyan, Magenta, 
Yellow, Black) color 
model, 277-278 
Coax/Twinax Card, 383 
coaxial cable transmission 
mediums, 369-377 
Coda Music Technology, 
640 

CODE 1 virus, 712, 942 
CODE 252 virus, 711, 

coUe#^?iR5S^"Porcl" 
cables, 147 
color blocking, 575 
color displays (monitors), 
556-557 

standards, 557-558 
MS-DOS standards, 557 
VRAM, 559 
see also monitors 
color graphics modes, 
testing, 442-443 
Color Manager 

color matching, 575 
error codes, 907, 91 1 
color monitors, see 
monitors 

Color OneScanner flatbed 
scanner, 288-303 
color PICT files, screen 
shots, 127 
color printers, 248 
dithering, 248 
dye sublimation printers, 
249, 255-259 
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color printers 



antialiasing, 257 
paper, 257 

imagesetters, 260-261 
Iris printers, 260 
inkjet printers, 249-250, 
258-259 

paper, 249, 254-255 
speed, 248 

thermal wax printers, 

252, 254-255, 258 
fonts, 254 
resolution, 254 
color printing, 765-766 
Color QuickDraw 
GLUT (Color Look Up 
Table) mode, 555 
software, 556 
Speedometer 4.0 test 
results, 442 
see also QuickDraw 
color reproduction (video 
cards), 575-576 
color separations, 760 
Color TPG video test 
program, 588 
ColorExtremc software, 

281 

ColorGetter drum scanner, 
292-303 

ColorMaster Plus 1 color 
thermal wax printer, 252, 
254 

ColorMate PS color 
thennal wax printer, 252, 
254 

ColorPoint PSX Model 41 
color thermal wax 
printer, 252, 254-255 
colors 
models 

CMYK (Cyan, 

Magenta, Yellow, 
Black), 277-278 
RGB (Red Green Blue), 
279 

monitors, 814 

brightness, 812-814 
contrast, 814 
Gamma application, 
814 

green cast, 814-815 



lioudini Card, 823-824 
photographs 
editing, 282 
Photo CD, 281 
scanners 

drum scanners, 285 
flatbed scanners, 278, 
284 

handheld scanners, 

284 

slide scanners, 291 
ColorScript 2101 color 
thermal wax printer, 252 
ColorStream/DS printer, 
255-257 

ColorStream/Plus color 
thermal wax printer, 252, 
254 

Color Lone printer, 255-257 
command (K) + period (.) 
keys, stopping hung 
programs, 850 
command overhead (hard 
drives), 215 
commands 
Apple menu 
Chooser, 377 
A r commands, 343 
+++ (Command), 344 
A (answer phone), 344 
DP n (Pulse Dial), 344 
DT n (Tone Dial), 344 
11 n (Hook), 344 
M n (speaker), 344 
O (on-line), 344 
S7=n (wait time), 344 
SO=n (answer rings), 
344 

Z (Reset), 344 
File menu (Find), 125 
Hide, 118 

Show Balloons, 119 
Special menu 
(Shutdown), 116, 495, 
850 

Tests menu (MacBench) 
Settings, 465 
View menu 

View by Name, 119 
voice commands, 

630-631 



commercial on-line 
services, 346 
Communications 
Intelligence, 179 
compact Macs 

accelerator cards, 598 
monitors 

checkerboard patterns, 
880 

lines, 880 

video alignment tools, 
591 

transformer failures, 878 
comparing system 
performance with other 
systems, 466-480 
compatibility of software 
programs, 838 
Compatibility Checker 
(System 7.0), 117-118 
composite monitors (AV 
Macs), 571 

composite video, 305 
compressed air, cleaning 
hardware equipment, 151 
compressed files, disk 
optimizations, 773 
compression (modems), 
342-343, 346 
computer furniture, see 
furniture 

Computer Shopper 
Magazine, 194 
computer viruses, see 
viruses 

ComputerEyes/Pro video 
capture board, 299 
ComputerEyes/R 1 video 
capture board, 299 
configurations 

expansion slots, 336 
monitor adjustments, 
588-591 

Conflict Catcher 11 
Extension Manager, 901 
Conflict Catcher 11 utility, 
841-842 
connections 

expansion boards, 677 
floppy disk drives, 619 



cylindrical monitors 
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hard drives (external), 
217 

keyboards 

ADB (Apple Desktop 
Bus), 828-829 
RJ-11 connections, 
828-829 

mainframes, 382 

3270 emulation, 384 
direct connections, 
382 

LAN connections, 383 
Mac front-end 
software, 384 
UNIX, 385 
MIDI 

instruments, 633-635 
synthesizers, 643 
modems 

AV Macs, 349-350 
external modems, 347 
phone lines, 346 
operating systems, 381, 
385 

peripherals, 141-147 
environmental 
concerns, 144-146 
safety concerns, 
144-146 

SCSI peripherals, 
152-156 
SIMMs, 677 
connectors 

desktop bus connectors, 
142 

l.ocalTalk Locking 
connectors, 363 
miniplug jacks, 143 
networks, 379-380 
AAUl connectors, 380 
add-in cards, 380 
BNC connectors, 370 
LtherNet connectors, 
380 

LocalTalk Locking, 
365, 379-380 
PhoneNet connectors, 
362-363, 366-368, 
379-380 

RI-11 connectors, 367, 
828 



RJ-ll phone cables, 143 
RI-45 connectors, 

142, 368 
sec also cables 
consultants, 840 
contrast (monitors), 814 
control panel devices, see 
CDEVs 

control panels, 893 

eliminating as problems, 
723 

General Control Panel 
(System 7), 126 
Memory (System 7), 
854-857 

Monitor (underscan 
mode), 571 

Sound Control panel, 630 
System 6.0.x, 1 1 7 
System 7, 125 
Views Control Panel 
(System 7), 121 
controllers (hard drives), 
215, 220 

convergence settings 
(monitors), tuning, 814, 
817-818 

convolution filters, 576 
cooling systems (external 
hard drives), 218 
Coolscan (Nikon) slide 
scanner, 291 

co-operative multitasking, 
137 

coprocessors, 661 
copyright laws 

fair use doctrine, 630 
music, 629 
scanners, 283 
sound, 629 

CorreetPrint 300i printer, 
255-257 

corrupted PR.\M (Sy^stem 
6), 869 
CoSa, 317 

cost/benefit analysis of 
upgrading software, 
666-669 
CoStar, 170 

covers (keyboards), 160 
CP Anti-Virus (Central 
Point), 714 



CP-3000D Full Color 
Printer, 255-257 
CPro Trojan Horse, 943 
CPU 2.0 utility, 822 
CPUs (Central Processing 
Units), 324 
accelerating, 597-600 
A\^ Macs, 1 1 1 
DSP (Digital Signal 
Processor), 111, 325 
exception codes (Sad Mac 
error codes), 929-930 
PowerPCs, 112 
RISC (Reduced 
Instruction Set 
Computer), 325 
testing, 443, 462-483, 479 
power, 441-442 
speed, 442 
upgrades, 597 
VVorkgroLij) Servers, 
950-953 
see also chips 

Crash Barrier utility, 733, 
842-842, 851 
crashes, 887 

death tones, 877-878 
hardware crashes, 

220-221 

software crashes, 220 
cross platform networks, 
373-374, 653 
EtherNet, 373-377 
LocalTalk, 373-377 
software requirements, 
374 

CRT monitors 
radiation, 1 1 1 
radio frequency 
emissions, 111 
touch screens, 176 
Cubase Audio MIDI 
software, 638-639 
cursors 

bouncing cursors, 833 
freezes, 850 

jumping cursors, 824-825 
speeding, 833 

Curtis Manufacturing, 169 
cylindrical monitors, 822 
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daisy-chains 



D 



daisy-chains 

ABD (Apple Bus Device) 
ports, 827 

SCSI peripherals, 153-155 
Dantz Development Corp., 
702-704 

DAT (digital audio tape) 
drives, 4, 265, 271-272 
backups, 701-702 
near-line storage, 265 
data bytes (MIDI), 627 
data cables 

CD-ROM drives, 617 
floppy disk drives, 617 
hard drives, 617 
data cassette tape drives, 
265, 271 

see also DAT (digital 
audio tape) drives 
data compression 
(modems), 342-343, 346 
data links (networks) 

LANs, 375-377 
protocols, 362, 364-377 
EtherNet, 363, 

365-377 

LocalTalk, 364-377 
Token Ring, 365 
Data Translation, 316 
Database Access (PACK 13) 
error codes, 915-916 
database servers, 356 
databases 

scanned documents, 
282-283 

SCSI accelerator cards, 600 
Workgroup Servers, 951 
DataDesigns, 182 
Datadesk International, 

162 

DataDesk keyboards, 828 
DataGlove, 184 
Dataproducts Corp., 250 
DataViz MacLinkPlus 
program, 654 



DATs (digital audio tapes), 
627 

backups, 701-702 
converting to CDs, 631 
near-line storage, 265 
Dayna Communications, 
656 

DayStar FastCache Quadra 
accelerator card, 61 1 
DayStar Image 040 CPU 
accelerator card, 605-606 
DayStar PovverPro 501 
PowerPC Upgrade card, 
606 

DayStar Quad 040 
accelerator card, 604-605 
DayStar Value 040 card, 
602-604 

DB-15 video connectors, 
561 

DB-9 video connectors 
pinouts, 828 
troubleshooting, 735 
DC2000 tape drives, 271 
DC6000 tape drives, 271 
'ddev' extensions, 894 
dead aliases, 858 
dead batteries, 
troubleshooting, 741 
dead Macs, 

troubleshooting, 724-727 
death tones, 877-878, 881 
DeBabelizer program, 654 
DeBugger error codes, 915 
debuggers, 874 
Deck II software, 642 
Deck 11 sound recorder, 
631 

DECIaser 1152 laser 
printer, 235-238 
deductions, see tax 
deductions 
defragmenting hard 
drives, 771-772 
degaussing monitors, 591, 
594, 815 

deleted files, recovering, 
773 

demos of software 
upgrades, 667-668 



depreciation schedules 
(hardware equipment), 
401-405 

desk accessories 
System 6.0.x, 122 
System 7.0, 122, 125 
DeskJet 1200c/ps color 
inkjet printer, 258-259 
desks 

Anthro Cart desks, 149 
ergonomics, 148-150 
MacTables, 149 
security, 149 
DeskTape software, 265 
desktop bus connector, 

142 

Desktop DB files, see 
Desktop files 
Desktop DF files, see 
Desktop files 
Desktop files, 769 
rebuilding, 770, 857, 
888-890 

desktop patterns (System 
7.0), 126 

desktop-video production 
packages 
DigitalFilm, 302 
MoviePak2 Pro Suite, 303 
Premiere, 314 
VideoSpigot capture card, 
314 

VideoVision Studio, 302 
DeskVVriter inkjet printer, 
232-234 

Device Manager error 
codes, 914 

DGR Technologies, 648 
Dhrystones test 
(Speedometer 4.0), 441 
diagnostic machines, 151 
diagnostic utilities, 

730-731 
hard drives, 771 
MacTools, 771 
Norton Utilities, 771 
dialog boxes 

Document Setup, 752 
LaserWriter Options, 754 
Page Setup, 751-755 
Print, 755-760 



dithering colors 
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dictation devices 
(PovverSecretary), 
186-187, 190 
see also speech 
recognition 

dictionaries, backups, 695 
digital audio recorders, 
626 

Deck II, 6.^1 
distortion, 626 
hardware equipment, 
646-652 

MacRecorder, 628-629 
noise, 626 

quantizing recordings, 
626 

RAM, 644 
recordings 

editing, 626-627 
storing, 626 
sampling rate, 626 
sound cards, 643 
digital audio sound, 
326-327 

digital audio tapes, 627 
backups, 701-702 
converting to CDs, 631 
near-line storage, 265 
Digital Equipment 
Corporation, 235 
digital filters (sound), 
626-627 

DIGI FAL phone lines, 346 
digital signal processing 
(DSP) chip. 111, 325-326, 
631 

Digital Vision, 299 
DigitalFilm, 302 
DigitalFilin Deluxe 1.5, 
314 

DiiMOCache 030 
accelerator card, 608 
DiiMOCache 128K cache 
card, 611-612 
DIN connectors 
MIDI, 633 

troubleshooting, 735 
direct color, see 24-bit 
color 



direct connect modems, 
345 

direct connections to 
mainframes, 382-383 
Director 3.1.3 application, 
318 

directories (hard drives), 
repairing, 769-770 
disabled users, 188-190 
disasters 

diaster-proofing 
equipment/network 
operation, 686 
insurance, 686 
Disinfectant program, 847, 
713 

Disk Cache option 
(Memory control panel), 
854 

Disk Doctor (Norton 
Utilities), 775-776 
disk drives, see hard drives; 

floppy disk drives 
Disk Express II 
optimization software, 
772-773 

Disk First Aid utility (Disk 
Tools), 731, 845 
disk mirroring, 219 
disk optimizer software, 
443 

disk space requirements 
(scanners), 280-288 
Disk Tools utility, 845-846 
DiskCopy utility, 793 
diskettes, 789, 948 

3 1 /2-inch diskettes, 789 
5 1 /4-inch diskettes, 789 
had blocks, 793 
cleaning diskettes (floppy 
disk drives), 676 
emergency backup 
diskettes, 845 
error codes, 909 
floptical disks, 264 
formatting, 784, 791-793 
fragmentation, 771-772 
HFS disks, 792 
inserting, 619 
lifespan, 794 



magnetic fields, 790 
moisture damage, 791 
partition maps 

rebuilding, 770-771 
testing, 770-771 
rebuilding. 111 
reformatting, 793 
removing from floppy 
disk drives, 619, 791 
scanning for viruses, 846 
starting system, 884 
temperature factors, 793 
testing, 619 
transporting, 790 
writing on cases, 790 
DiskFit Pro program, 704 
DiskFix (MacTools), 
779-780 

disks (hard drives), 
213-214 
bits, 214 
failures, 769 
floptical disks, 264 
optical disks, 268 
reading/writing, 213 
thin-film media, 213 
tracks, 214 
display adapters, 
specifications for 
monitor resolution sense 
adapters, 565 
Display Card 4/8, 574, 585 
Display Card 8/24, 572, 
575 

Display Card 8/24 GC, 575 
32-bit QuickDraw, 578 
screen flicker, 594 
display cards, see video 
display cards 

display screens (monitors) 
filling, 815-816 
interlaced, 554 
RAM upgrades, 816 
raster, 554-555 
see also monitors 
distortion (sound 
recordings), 626 
dithering colors 
color printers, 248 
monitors, 575 
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DMA 



DMA (Direct Memory 
Access) Quantum 
ProDrive LPS 170 S, 221 
document feeders 
(scanners), 28S 
Document Setup dialog 
box, 752 
documents 
backups, 695 
jagged edges, 758 
scans, 283 

startup documents, 116 
Don Johnston, Inc., 190 
DOS (Disk Operating 
System) 

color display standards, 
557 

running, 657 
DOS Mounter program, 
656 

dot-matrix printers, 228, 
231-232 

dot pitch (monitors), 192, 
586 

DP n (Pulse Dial) AT 
command, 344 
dpi (dots per inch), 191 
printers, 228, 758 
DRAM (dynamic-RAM), 
486, 947 
chips, 486 
video system, 486 
DrawingSlate graphics 
tablet, 175 
Drew virus, 934 
Drive 7 (Casa Blanca 
Works), 784-785 
drive bays, 217 
drivers 

foreign language 
keyboard drivers, 159 
hard drives, 214, 784 
PC video, 557 
printer drivers, 743-744 
SCSI drivers, 885 
software drivers 
installation, 146 
SCSI peripherals, 
154-155 



drives 

audio CD drives, 631 
Bernoulli drives, 264, 
267-268 

CD-ROM, 263-265, 274, 
794 

cables, 617 
installation, 623 
internal CD-ROM 
drives, 623 
Photo CD, 281 
floppy disk drives, 265, 
272, 618 
cables, 617 
cleaning, 619, 676, 
790, 794-795 
installation, 620 
locating, 619 
read/write capacities, 
618 

read/write head 
alignment, 793 
removing, 620 
testing, 619 
floptical drives, 270 
hard drives, 213-216, 
222-226, 769 

2.5 inch, 219 

3.5 inch, 219 
5.25 inch, 219 
actuators, 215 
backing up, 621, 769 
buses, 214, 216 
command overhead, 

215 

controllers, 215 
defragmenting, 
771-772 

diagnostic software, 
771 

directories, 769-770 
drive bays, 217 
drivers, 214, 784 
external hard drives, 
217-218 
gigabytes, 214 
grinding sounds, 878 
installation, 622-623 
internal hard drives, 
217 



locating, 621 
magnetic fields, 621 
megabytes, 214 
MTBF (Mean Time 
Before Failure) rating, 
220 

optimizing, 772-773 
partitioning, 784 
platters, 213-214 
Power Books, 216 
PowerPCs, 112 
recovering files, 
773-783 

removeable hard 
drives, 265, 273 
removing, 621, 622 
saving musical 
recordings, 646 
SCSI, 214 
speed, 215-217 
squealing sounds, 878 
throughput levels, 

216, 219 
warranties, 783 
Workgroup Servers, 

951 

Magneto-Optical drives, 
264, 268, 794 
SyQuest drives, 264-267 
tape drives, 271 

8MM tape drives, 265, 
271 

DAT (digital audio 
tape) tape drives, 

265, 271 

Data Cassette tape 
drives, 271 
DC2000 tape drives, 
271 

DC6000 tape drives, 
271 

drum scanners, 277-279, 
285-286, 292-303 
ColorGetter, 292-303 
colors, 285 

Magnascan Plus, 292-303 
PMTs (photomultiplier 
tubes), 278-279, 285 
ScanMate Magic, 293 
scanning heads, 285 
speed, 285 



error codes 
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DSP (digital signal 
processing) chip, 111, 
325-326, 631 
D 1 n ( rone Dial) AT 
command, 344 
Du Pont Printing and 
Publishing, 292 
DualTouch Technology, 
177 

DualTouch touch screens, 
177 

dumb terminal programs 
(modems), 350 
Dura Wand bar code 
reader, 182 
dust covers, 678 
keyboards, 160 
waterproof dust covers, 
688 

dust screens (external hard 
drives), 218 

duty cycles (printers), 230 
laser printers, 235 
portable printers, 246 
Dvorak keyboards, 

158-159, 834 
Dycam, 295 

Dycam Model 3 still video 
camera, 295 

dye sublimation printers, 
228, 249, 255-258 
antialiasing, 257 
paper, 257 

E 



e-mail 

PowerTalk Mail, 131, 137 
servers, 356, 393 

earthquake-proofing, 

150-151 

iiastman Kodak Company, 
247, 255, 296 

Easy Access Control Panel, 
188 

Eclipse 8 laser printer, 
240-242 

Edit Decision List (video 
clips), 305 



Edition Manager error 
codes, 914 
Edmark, 177 
Edmark 'rouchWindow 
touch screens, 177 
EGA (enhanced graphics 
array), differences from 
Macintosh display, 557 
electricity 

blackouts, 679 
brownouts, 679 
chronic low line voltage, 
679 

damage, 145 
disaster plan power 
supply, 686 

emissions (monitors), 193 
failures, 878 
grounding, 685 
noise, 679 
protection devices 
power conditioners, 
680 

power cycling, 

681-682 

surge suppressors, 

679- 680, 685, 688 
UPS (uninterruptible 

power supply), 

680- 681 

safety concerns, 690 
spikes, 679 
static electricity, 682 
ADB (Apple Desktop 
Bus) port, 827 
antistatic strap, 151 
• gremlins, 145 
surges, 679 
electromagnetic 
interference (EMI), 594, 
679 

electromagnetic shielding 
(external hard drives), 

218 

electronic cameras, see 
cameras 

electronic test equipment, 
151 

ELF (Extremely Low 
Frequency) radiation, 193 



Biographies, 177-178 
Biographies 'Fouchscreen, 
177 

Emergency First Aid Disk, 
864 

employee guidelines for 
off-site use of equipment, 
688-689 
enablers, 127 
installation, 130 
naming, 128 
obtaining, 128 
release history, 129 
versions, 128-129 
see also System enablers 
Encore MIDI software, 
639-640 
energy 

consumption, 192 
monitors, 1 1 1 
Energy Star ratings, 192, 
689 

environmental concerns 
air filteration devices, 146 
dust, 145 

electrical emissions, 145, 
193 

energ\^ consumption, 192 
lighting, 145 
magnetic emissions, 193 
moisture, 144, 145 
negative ion generators, 
146 

radiation, 193 
radio frequency 
emissions, 193 
smoking, 146 
EPL-8543 color thermal 
wax printers, 252-254 
Epson America, 289 
Equilibrium Technologies 
DeBabelizer program, 654 
ergonomics, 158 
computer furniture, 
148-150 

keyboards, 160-163 
Eric virus, 930-932 
error codes 

negative ID error codes 
Gestalt errors, 921 
LaserWriter drivers, 

921 
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MacTCP, 921-922 
Pictinfo, 921 
Power Manager, 921 
Slot Manager, 922 
SysEnvirons, 920 
negative system error 
codes 

AppleEvents, 918-919 
AppleTalk, 909-910 
AppleTalk AFP, 

919-920 

AppleTalk ASP (XPP 
Driver), 917 
AppleTalk ATP, 

917-919 

AppleTalk DSP, 918 
AppleTalk NBP, 917 
AppleTalk PPG 
Toolbox, 916-917 
Balloon Help Manager, 
916 

clock, 909 

Color Manager, 907, 
911 

Database Access (PACK 
13), 915-916 
DeBugger, 915 
Device Managers, 914 
diskettes, 909 
Edition Manager, 914 
File Manager 
Extension, 919 
files, 908 
Font Manager, 

908-909 
HFS, 910, 918 
HFS File ID, 911 
I/O System, 907-908 
Menu Manager, 
910-911 

MIDI Manager, 912 
Notification Manager, 
913 

O/S, 915 

Print Manager, 919 
QuickDraw, 91 1, 915 
Resource Manager, 911 
Scrap Manager, 910 
SCSI Manager, 914 
serial ports, 909 



Sound Vlanager, 
911-912 
Start Manager, 

913-914 

Storage Allocator, 910 
system errors, 906 
TextEdit, 915 
Virtual Memor>' 
Dispatch, 915 
positive ID codes, 

905-906 

Sad Mac icon error codes, 
875, 927-928 
class code, 876, 922, 
924 

CPU exception codes, 
929-930 

identifying, 876-877, 
922-927 

internal test manager 
state code, 876 
internal test manager 
state information 
code, 924 
Power Manager, 
928-929 

sub class code, 876, 
922, 924 

System errors, 886-888 
test codes, 929 
error correction 

file transfer protocols, 

344 

modems, 342, 346 
error handling 
mechanisms 
death tones, 877-878 
Sad Mac error codes, 
875-877 

error messages, 42, 869 
ID numbers, 720 
PostScript printer 
language, 764 
System 6 does not run in 
32-bit mode, 886 
Wrong system version 
error message, 886-887 
ES-800C (Epsom) flatbed 
scanner, 289-303 
Escape key, 835 



ESoF2F videoconferencing 
software, 329 
EtherNet network 
connections, 380, 954 
cross platform networks, 
373-377 

data links, 363, 365-377 
hubs, 379 
LANs, 375-377 
ports, 738 

twisted pair transmission 
medium, 368-377 
UNIX netw^orks, 385 
RI-45 connectors, 142 
EtherTalk, 365 
events, sec Apple Events 
Excel benchmark tests 
results, 481 
expansion cards 

Nil Bus expansion cards, 
335-338 

installation, 339 
PowerPCs, 338 
PCI standard, 335, 339 
PDS expansion cards, 
335-336, 339 
installation, 339 
PowerPCs, 338 
removing, 677 
testing connections, 677 
expansion slots, 336 

Nil Bus '90 expansion slot, 
335-338 

NuBus expansion slot, 
335-338 

PDS expansion slot, 

PPC Upgrade Card, 548 
Express Fax/Modem 
software, 330 
express modems 
(PowerBook modems), 
348-349 

extended sense codes, 
568-569 

extension cords (surge 
suppressors), 680 
extension file conflicts, 

723, 852 

Extension Managers, 125, 



files 
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895 

Aask Extension Manager, 

895 

Answer Extension 
Manager, 896 
Conflict Catcher II, 901 
Extensions Manager 
2.0.1, 865, 897-898 
Fresh Start Extension 
Manager, 896 
INIT edev Extension 
Manager, 896 
INIT Manager, 897 
INITPicker Extension 
Manager, 896 
INIX Extension Manager, 

896 

OnStartup Extension 
Manager, 897 
Startup Manager 
Extension Manager, 
900-901 

Symbionts Extension 
Manager, 898-899 
extension mapping, 656 
extensions, 893 
'adev' , 894 
binary search and 
replace, 902-903 
'ddev', 894 
disabling, 894 
low memory globals, 894 
memory requirements, 
895 

patching traps, 894 
'scri', 894 
System 6, 893 
System 7, 125, 894 
System zone expansion 
resource, 895 
Thng' , 894 

Extensions Manager 2.0.1, 
865, 897-898 
external hard drives, 
217-218 
connecting, 217 
cooling systems, 218 
cost, 217 
dust screens, 218 
electromagnetic 



shielding, 218 
placement, 150 
portability, 218 
power supply, 218 
radio frequency 
shielding, 218 
switchable active 
termination, 218 
Zero-Footprint drive 
enclosures, 218 
external modems 
cables 

hardware handshaking 
cables, 348 
Mac cables, 347 
connecting, 347 
external pov\x*r problems, 
725 

external terminators, 803 
eye strain, 192, 809 

F 



fair use doctrine 
(copyright law), 283, 630 
fans 

cleaning, 675 
compact Macs, 598 
sounds, 878 
Fargo Electronics, 258 
Fargo Primera Dye-Sub/ 
riieraml Wax Color 
Printer, 258 

Fast Fourier Analysis test 
(Speedometer 4.0), 442 
fax modems, 351 
faxes 

receiving, 351 
sending, 351 
PowerBooks, 352 
OCR (Optical Character 
Recognition), 352 
Fax Software, 351-352 
faxes, 632 
fax modems 
receiving, 351 
sending, 351 
OmniScan, 286 
pre-printed faxes, 
sending, 352 



Felix mouse, 164-166 
Ferrite metal beads 
(reducing effects of radio 
frequencies), 150 
fiber-optic cable 
transmission medium, 
371 

File Manager Extension 
error codes, 919 
File menu commands 
(Find), 125 
File Saver (Norton 
Utilities), 775 
file servers, 355 

AppleShare, 355-357 
maintenance, 393-394 
networks, accessing, 377 
personal file sharing, 
356-357 

Workgroup servers, 
358-359 

file sharing, 356-357 
network backups, 700 
System 7.0, 126 
System 7.1, 130 
file storage hardware, 
700-702 

file transfer protocols, 344 
file translators, 654 
1-ileFix (MacTools), 
781-782 

FileMaker Pro benchmark 
test results, 481 
files 

backups, 694-696 
color PICT files (screen 
shots), 127 
Desktop files, 769 
rebuilding, 770, 
888-890 
error codes, 908 
extensions, 723 
finding, 699, 838 
fragmentation, 771-772 
PPDs (Printer Print 
Description files), 759 
sharing with PCs, 
653-656 

sorting by date for 
backups, 699 
sound files 
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AIFF, 630 

deleting from System 
7.0, 124 
FSSD, 630 
inserting in System 
7.0, 123 
Movie, 630 
System 7, 630 
System files, 723 
System 6 files, 869 
System 7.0 files 
aliases, 121 
finding, 122, 125 
viewing, 119 
vanishing, 857 
filling monitor display 
screens, 815-816 
filmstrips, scanning, 291 
filtering power supply, 147 
filters 

Kai's Power Tools, 282 
monitors 

polarized filters, 810 
screen filters, 810-812 
Photoshop software, 282 
Finale 8000 laser printer, 
236-239 

Finale MIDI softu^arc, 637, 
640 

Find command (File 
menu), 125, 699 
Finder, 115-116 
System 6, 115-116 
System 7, 116, 125 
troubleshooting, 723 
Finder windows (System 
7.0), customizing, 121 
finding 

conflicting file 
extensions, 902-903 
files, 122, 125, 838 
FireWire bus, 110 
fixed disk drives, see hard 
drives 
fixing 

Desktop files, 770 
partition maps (disks), 
770-771 

flatbed scanners, 277-278, 



284, 288 

CCD (charge coupled 
devices), 277, 284 
Color OneScanner, 

288- 303 
colors, 278, 284 
copyright issues, 283 
document feeders, 285 
FS-800C (Epsom), 

289- 303 

fair use doctrine, 283 
light sources, 284 
OneScanner, 288-303 
operating software, 284 
photodiodes, 278 
resolution, 284 
Scanlet 11c, 288-303 
ScanMaker III, 289-303 
ScanMaker MS-llSP 
(Microtek), 289-303 
Silverscanner, 289-303 
UMAX UC1260, 290-303 
FlexCam video camera, 

297 

flicker-free video 
(Touchstone 
1'echnolog}0/ 329 
flickering 

Display Card 8/24 GC, 
594 

monitor picture, 192, 
822-823 

NTSC video, 573 
floating point matrix 
multiply test 
(Speedometer 4.0), 442 
floating point units (FPUs), 
599 

testing, 463 
upgrades, 612-613 
floppy disk drives, 265, 
272, 618 
cables, 617 

cleaning, 619, 676, 790, 
794-795 
file storage, 700 
inserting diskettes, 619 
installation, 620 
locating, 619 
PLl SuperFloppy floppy 
disk drive, 272 



read/write capacities, 618 
read/write head 
alignment, 793 
removing, 620 
removing diskettes, 619, 
791 

testing ,619 
floppy disk icon, 884 
floppy disk with question 
mark icon, 883-884 
floppy disk with ''X" icon, 
884 

floppy disks, 948 
3 1/2-inch disks, 789 
5 1 /4-inch disks, 789 
bad blocks, 793 
emergency backup 
diskettes, 845 
error codes, 909 
formatting, 791-793 
HFS disks, 792 
inserting in floppy disk 
drives, 619 
lifespan, 794 
magnetic fields, 790 
moisture damage, 791 
PC-formatted, using on 
Macs, 655-656 
reformatting, 793 
removing from floppy 
disk drives, 619, 791 
scanning for viruses, 846 
starting system, 884 
temperature factors, 793 
transporting, 790 
writing on cases, 790 
floppy drive cleaning 
disks, 676 
floptical disks, 264 
floptical drives, 264, 270 
flow control (modems), 
345, 348 

fluorescent lighting, effect 
on monitors, 810, 

822-823 

focusing monitors, 590, 
817-818 

folders (System 7.0) 
aliases, 121 

Apple Menu Items Folder, 
122-123 



grounding electricity 
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Font Finder Trojan Horse, 
942-943 

Font Manager error codes, 
908-909 

Font/DA Mover, 122, 130 
fonts 

color thermal wax 
printers, 254 
laser printers, 236-237 
Sonota font, 638 
System 7.0, 122 
System 7. 1 

Fonts folder, 130 
suitcases, 130 
I rueType fonts, 126 
Fonts folder (System 7.1), 
130 

foreign languages 
keyboard drivers, 159 
keymaps, 834 

formatting diskettes, 784, 
791-793 
forums, 467 

FPUs (floating point units), 
599 

testing, 463 
upgrades, 612-613 
fragmented disks, 771-772 
frame buffer controller, 

577 

frame grabbers, 297-302 
FrameMaker 4.0 
benchmark test results, 
482 

Frankie virus, 937 
freezes (screen /system), 
849-851, 882-883, 

886-887 

frequency (sound), 625 
Fresh Start Extension 
Manager, 896 
front-end software (Mac 
terminal emulation), 384 
FSSD sound files, 630 
full motion video (AV 
Macs), 329 

full-height hard drives, 

219 



full-metal RF/EMI (Radio 
Frequency/ 
Electromagnetic) 
shielding (external hard 
drives), 218 
function keys, 835 
furniture 
desks, 149 

ergonomics, 148-150 
Fusion Recorder, 329 
FA\ai Hard Disk Toolkit 
program, 799 
FWai Inc., 788 
FW^B PocketHammer 
530FMF hard drive, 222 

c 



G5241-PSI color thermal 
wax printer, 252, 254 
Gamma application, 814 
garbled display (monitors), 
819-820 

Garfield virus, 936-937 
Gatekeeper program, 714, 
847 

gateways, 382 

LAN gateways, 383-384 
SNAnps Gateway, 382 
GCC Technologies, 235, 
247, 255 

General Control Panel 
(System 7.0), 126 
General Parametrics Corp., 
252 

geometric distortion 
(monitors), 592 
GeoPort 

adapters, 350, 953 
AV Macs, 329-330, 349 
Phone Pod, 330 
RJ-ll phone cables, 143 
GeoPort Telecom Adapter, 
350 

Gestalt error codes, 921 
ghosting (monitors), 820 
gigabytes, 214 
glare (monitors), 809 
cylindrical monitors, 822 
etched glass surfaces, 812 



nonglare coatings, 812 
spherical monitors, 822 
Global Village modems, 
353 

gold-plated cables, 147 
GraceLan Network 
Manager software, 394 
GraceLan Server Manager 
software, 394 

GraceLan Update Manager 
software, 395 
Granite Digital, 155 
graphics 

accelerated, 577 
basis for screen images, 
553 

distortion (monitors), 592 
graphics system statistics 
(Speedometer 4.0), 446 
graphics tablets, 158, 172, 
174 

.ADB (Apple Desktop Bus), 

173 

ArtZ, 174 

Drawl ngSlaie, 175 

hardware requirements, 

174 

Microgrid, 175 
pens, 158, 173 
resolution, 173 
SummaSketch FX, 175 
Wacom, 175 

Gravis Game Pad joystick, 
171 

grayscale output, 576 
DeskWriter inkjet printer, 
233 

Style Writer 11 inkjet 
printer, 233 
green cast (monitors), 
814-815 
gremlins, 145 
grinding sounds, 878 
grounding electricity, 685 
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H n (Hook) AT command 



H 



H n (Hook) AT command, 
344 

half-height hard drives, 
219 

handheld scanners, 
277-279, 284-288 
colors, 284 
copyright issues, 283 
document feeders, 285 
fair use doctrine, 283 
LightningSean 400, 
286-288 

LightningSean Portable, 
288 

OmniScan, 286-288 
operating software, 284 
resolution, 284 
ScanMan Model 32, 
286-288 

ThunderScan, 284 
The Tray, 288-290 
handicapped users, 
input devices, 188-190 
speech recognition, 
632-633 

speech synthesis, 632-633 
handwriting recognition 
technology, 111 
Happy Mac icon, 874 
disappearing, 884-885 
hard covers (keyboards), 
160 

Hard Disk Loolkit utility 
(l^B), 221, 784, 786-788, 
799 

hard disk drives, 213-216, 
222-226, 769 

2.5 inch, 219 

3.5 inch, 219 
5.25 inch, 219 
actuators, 215 
armature, 213 

backing up, 621, 693-694, 
769 

bits, 214 

booting failures, 769 
buses, 214, 216 
command overhead, 215 



controllers, 215 
crashes, 220 
defragmenting, 771-772 
diagnostic software, 771 
directories, repairing, 
769-770 
drive bays, 217 
drivers, 214, 784 
external hard drives, 
217-218 

connecting, 217 
cooling systems, 218 
dust screens, 218 
electromagnetic 
shielding, 218 
mounting, 798 
placement, 150 
portability, 218 
power supply, 218 
radio frequency 
shielding, 218 
Zero-Footprint drive 
enclosures, 218 
failures, 783 
gigabytes, 214 
grinding sounds, 878 
internal hard drives, 217, 
617 

data cables, 617 
installation, 622-623 
locating, 621 
power cables, 617 
removing, 621-622 
lifespan, 783 
magnetic fields, 621 
megabytes, 214 
M FBF (Mean Time Before 
Failure) rating, 220 
on-line storage, 265 
optimizing, 772-773 
partitioning, 784 
platters, 213-214 
failures, 769 
head crashes, 221 
reading/writing, 213 
rebuilding, 777 
RPMs, 215 
sectors, 214 
testing, 770-771 
PowerBooks, 216 



PowerPC upgrades, 112, 
549 

RAID (Redundant Array 
of Inexpensive Disks), 
219-220 

recovering files, 773-783 
removeable hard drives, 
265, 273 
saving musical 
recordings, 646 
SCSI accelerator cards, 600 
SCSI buses, 214-215 
SCSI hard drives, 221 
space requirements 
(System 6.0.x), 116 
speed, 216-217 
access speed, 216 
latency time, 215-216 
seek time, 216 
spindle speed, 215-216 
squealing sounds, 878 
testing, 480, 845-846 
thermal recalibration, 223 
troubleshooting, 730 
throughput levels, 216, 
219 

w'arranties, 783 
Workgroup Servers, 951 
see also removeables 
hard disks, see disks; 
platters 

hardware ' 

32-bit QuickDraw 
requirements, 556 
breakdowns, preventing, 
684-685 

buying, 416-417 
cleaning, 151, 676-677 
cigarette smoke, 675 
dust, 675-677, 683-684 
crashes, 220-221 
depreciation schedules, 
401-405 

digital audio equipment, 
646-652 

disassembling, 495-497 
earthquake-proofing, 
150-151 

file storage, 700-702 
locking up, 687 
maintenance schedules. 
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690-691 

MIDI equipment, 

646-652 
registering, 687 
securing, 150 
spares, 685 
static electricity, 682 
tax deductions, 400-401 
trading, 416 
troubleshooting, 722, 
729-784 

ventilation, 150, 677-678 
vibrations, 682-683 
warranties, 689 
hardware handshaking 
cables (modems), 345, 

348 

hardware requirements 
graphics tablets, 174 
servers, 357 

hardware system statistics 
(Speedometer 4.0), 444 
Hardware System Update 
1.0, 133 

Hayes Express 96 
modulation protocol, 342 
Hayes modems, 353 
HC virus, 930 
HD SC Setup utility (Disk 
Tools), 846 

head crashes (hard drives), 
221 

Headmaster Plus, 189-190 
headphones, 310-31 1, 948 
health concerns, 690 
carpal tunnel syndrome, 
157, 160 

eye strain, 192, 809 
radiation, 193 
repetitive stress injuries, 
159 

Heapfixer utility, 117 
Heaptool program, 866 
height adjustment 
keyboards, 160 
monitor displays, 590 
helican scans 

8MM tape drives, 265 
DA r (digital audio tape) 
tape drives, 265 



Help 

balloon help, 118 
System 7.5, 138 
see also technical support 
Help! program, 733 
Hewlett-Packard inkjet 
printers, 250, 233-234, 
288 
HFS 

disks, 792 

error codes, 910-91 1, 918 
Hide command, 118 
high-fidelity speakers, 310 
home keys (QWER l Y 
keyboards), 158-159 
hoods (lighting), 810 
hot switching (printers), 
228 

Houdini C^ard, 823-824 
HP DeskWriter 550C color 
inkjet printer, 250 
HP DeskWriter C color 
inkjet printer, 250 
HP PaintJet XL300 color 
inkjet printer, 250 
HP PaintJet XL300-PS 
color inkjet printer, 250 
HS-IPS color printer, 250 
HT-500PS color thermal 
wax printer, 252, 254 
hubs (networks), 372, 
379-380 
hung Macs, 

troubleshooting, 849-851 
hungup programs, 
stopping (Command {K) 
-h period (.) keys_, 850 
HyperCard 2.2, 318 
HyperCard stacks 

interactive multimedia 
productions, 309 
viruses, 930 

HyperTrac trackball, 169 

I 



I/O System error codes, 
907-908 
IBM, 109-110 



IBM 4039 16L laser printer, 
240-242 

IBM 4079 Color printer, 
250 

IBM keyboards, 829 
IBMs 

3270 terminals, 382 
mainframes, connecting, 
382 

SNA (System Network 
Architecture) 
networking protocol, 
382 
icons 

cable plug ends, 141 
floppy disk icon, 884 
floppy disk with question 
mark icon, 883-884 
floppy disk with '"X" 
icon, 884 

Happy Mac icon, 874 
disappearing, 884-885 
input ports, 141 
missing icons, 797 
question mark icon, 
884-885 

Sad Mac icon, 875, 880 
System 7.0, 119 
ID numbers (SCSI devices), 
153-154, 720, 736, 
801-802 

image processing cards, 
280, 282 

image size (monitors), 191 
image stabilizer circuits 
(camcorders), 294 
imagesetters, 228, 260 
Iris printers, 260 
LaserMaster 
DisplayMaker Pro, 261 
Linotronic 330 
Imagesetter, 261 
ImageWriter driver, 744 
impulses (electricity), 679 
incompatibilities between 
processors and software, 
852-853 

Infogrip, 184, 189 
INIT 17 virus, 712, 941 
INIT 29 virus, 710, 932-933 
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INIT 1984 virus 



INIT 1984 virus, 710, 
982-933 

INIT 9403 virus, 712, 942 
INrr cdev Extension 
Manager, 896 
INIT Manager, 897 
INIT Picker program, 125, 
865 

INIT-M virus, 712, 941-942 
initialization (system 
startup), 872-873 
initializing disks, 784 
INITPicker Extension 
Manager, 896 
INITs (initialization 
resources), 116, 862, 893 
INIX Extension Manager, 
896 

ink (printers) 

DeskVVriter inkjet printer, 
234 

inkjet printers, 232 
portable printers, 246 
StyleVVriter II inkjet 
printer, 233 

inkjet printers, 228, 232 
color printers, 249 
Canon BJC-820, 250 
CJ-10 Color Bubble-Jet 
Copier, 250 
DeskJet I200c/ps, 
258-259 

HP DeskWriler 550C, 
250 

HP DeskVVriter C, 250 
HP PaintJet XL300, 

250 

HP PaintJet XL300-PS, 
250 

IBM 4079 Color, 250 
letprinter PS, 250 
DeskVVriter, 232-234 
ink, refilling, 232 
networking, 232 
paper, 232 
speed, 232 
sponges, 232 
StyleVVriter II, 232-233 
WideVVriter 360 inkjet 



printer, 232-233 
Inline Software Redux 
Deluxe program, 705 
input devices, 157 

ADB (Apple Desktop Bus), 
157 

bar code readers, 180-183 
DataGlove, 184 
graphics tablets, 158, 
172-175 

handicapped users, 
188-190 

Interactive Brainwave 
Visual Analyzer, 

184-186 

Jabra Ear PHONE, 

186-187 

joysticks, 158, 170-172 
keyboards, 161-163 
chording keyboards, 
157, 160, 184-186 
Dvorak keyboards, 
158-159 

numeric keypads, 160 
(iWERTY keyboards, 
158-159 

magnetic stripe readers, 
181-183 
mouse, 158 
A3 Mouse, 164 
Apple Desktop Bus 
Mouse II, 164 
Felix, 164-166 
Kidz Mouse, 166 
MouseMan, 166 
UnMouse, 166-168 
pens, 178-179 

MacHandwriter, 1 79 
MessagePad 110, 
179-180 
pins, 146 
ports 

parellel ports, 158 
serial ports, 159 
PowerSecretary, 186-187 
speech recognition 
technology, 112 
touch screens, 159, 
176-178 

trackballs, 159, 168-170 
Voice Navigator 11, 



187-188 

input ports (icons), 141 
Insignia Solutions, 656-657 
installation 

A/UX operating system, 
387 

accelerator cards, 598, 
602-606, 609 
cache cards, 601 
drivers (software drivers), 
146 

expansion cards, 339 
floppy disk drives, 620 
fonts (System 7.0), 122 
hard drives, 622-623 
logic board upgrades, 400 
modems (express 
modems), 348-349 
RAM, 490, 498-499 
software, 669-670, 839 
System, 890-893 
System enablers, 130 
instruments (MIDI), 
633-635, 645-646 
insurance, 686, 688 
integer matrix multiply 
lest (Speedometer 4.0), 
442 

integrated Macs 
disassembling, 151, 
496-497 

RAM installation, 

498-499 

Intelligent Wind 
Instrument (IVVI), 646 
IntelliTooIs, 190 
intensity (sound), 625-626 
Interactive Brainwave 
Visual Analyzer, 184-186 
interactive media, 305, 309 
CDs, 309 
videodiscs, 309 
interface boxes (MIDI), 634 
interfaces 

MIDI, 634, 649-651, 947 
patch bays, 644 
SMP TE Time Code, 634 
thru boxes, 644 
PowerPCs, 112 
software upgrades, 668 
System 0.97, 115 
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System 1.0, 115 
System 2.0, 115 
System .3.0, 1 16 
System 3.1, 116 
System 3.2, 1 16 
System 3.3, 1 16 
System 4.1, 116 
System 4.2, 1 16 
System 6.0.x, 116 
System 7 Pro, 130-132 
System 7.0, 116, 117-127 
System 7.0.1, 116 
System 7.0. IP, 116 
System 7.1, 116, 127-130 
System 7.1.2, 116 
System 7. IP, 116 
System 7.5, 136-138 
interference (monitors), 
594 

interlaced monitors, 195, 
325, 554 

internal CD-ROM drives, 
623 

installation, 623 
SCSI ID numbers, 623 
internal hard drives, 217, 
219, 617 
backing up, 621 
data cables, 617 
installation, 622-623 
locating, 621 
power cables, 617 
removing, 621-622 
internal modems, 735 
see also modems 
internal power supply 
problems, 725 
Internal Revenue Service, 
tax deductions for 
computers, 400-401 
internal terminators, 803 
internal test manager state 
code (Sad Mac error 
codes), 876, 924 
internetworks, 362, 374 
bridges, 374 
repeaters, 374 
interpolated resolution 
(scanners), 278 
loMega Bernoulli drives. 



267-268 

I PC (inter-process 
communication), 577 
Iris printers, 260 

J 



J3 Pin-outs, Apple video 
cards, 563 

Jabra ILarPHONE, 186-187, 
327 

Jackllammcr SCSI 
accelerator card, 614-615 
jacks 

miniplug jacks, 143 
RJ-1 1 jacks, 828 
jagged edges in printed 
documents, 758 
Jam software, 636 
Jetprinter PS color printer, 
250 
jittery 

mouse, 833 

RGB monitor images, 593 
Jolt PS color printer, 250 
joysticks, 158, 170-171 
Gravis Game Pad 
joystick, 171 
MouseStick 11 joystick, 
171-172 

QucStick joystick, 172 
rhunderstick joystick, 172 
jumpers, setting SCSI ID 
numbers, 153 
jumping cursor 
(PowerPCs), 824-825 
JX-700 printer, 255-257 
JX-70(K)PS printer, 255-257 

K 



K-ASHARL, 385 
K-Spool, 385 
Kaboom! software, 630, 
642 

Kai's Power Tools, 282 
Ke:nx, 190 

Kensington Microware, 



161, 170 

Kensington Notebook 
Key Pad, 161 
Key Chain (PovverTalk), 

131 

Key Tronic, 162, 170 
Keyboard Deluxe, 162 
Keyboard Plus, 835 
kevboard shortcuts 
(.System 7.0), 123 
keyboards, 827 
y\pple Adjustable 
Keyboard, 161 
Apple Extended Keyboard 
II, 161 

Apple Keyboard II, 161 
arranging order of kevs, 
159 

chording keyboards, 157, 
160, 184-186, 189 
cleaning, 834 
connections 

.^DB (Apple Desktop 
Bus) ports, 827-829 
R)-ll connections, 
828-829 

DataDesk keyboards, 828 
desktop bus connector, 
142 

dust covers, 160 
Dvorak keyboards, 
158-159 

foreign language 
keyboard drivers, 159 
handicapped users, 189 
hard covers, 160 
height adjustment, 160 
IBM keyboards, 829 
Kensington Notebook 
Keypad, 161 
Keyboard Deluxe, 162 
keymaps 

adjustable keyboards, 
835 

DVORAK keyboards, 
834 

editing, 834 
foreign languages, 834 
QWERTY keyboards, 
834 

System 7.0, 123-124 
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keys 

Escape key, 835 
function keys, 835 
home keys, 158-159 
Keytronics keyboards, 

828 

Mac-101 E Enhanced 
Keyboard, 162 
MacPro Plus keyboard, 
162-163 

MIDI instruments, 
645-646 

numeric keypads, 1 60 
plastic skins, 160 
PovverBooks, 835 
QWERTY keyboards, 
158-159 

Server Manager remote 
keyboard, 835 
speech recognition 
software, 112 
sticky keys, 834 
Unicorn keyboards, 190 
wrist rests, 1 60 
key maps (keyboards) 
adjustable keyboards, 835 
DVORAK keyboards, 834 
editing, 834 
foreign languages, 834 
QWERTY keyboards, 834 
System 7.0, 123-124 
Keytronics keyboards, 828 
Kidz Mouse, 1 66 
kiosks, 306 
knobs (monitors) 
brightness, 814 
contrast, 814 
Koala Acquisitions, 300 
Kodak Diconix 701 
printer, 247 

Kodak Professional DCS 
200 still video camera, 
295-296 

Kodak XLT 7720 Digital 
Continous printer, 
255-257 
Kraft, 172 

Kudo Image Browser 
pictorial database 
software, 282 



L 



labeling cables, 141 
LaCie, 289 
languages 

foreign languages 
key maps (keyboards), 
834 

gateways, 382 
printers 

PostScript, 229-230 
QuickDraw, 229-230 
LANs (local area 
networks), 361, 375-377 
accessing, 377-378 
clients, 376-377 
connections, 383 
data links, 375-377 
gateways, 383-384 
internetworks, 362, 374 
network services, 376-377 
laser printers, 228, 234 
420 Print System (QMS), 
236, 238-239 
420 Printer System 
(QMS), 237 

860 Plus (QMS), 245-246 
860 Print System, 

241-242 

860 Print System (QMS), 
240 

1 725 Print System, 
241-242 

BLP Eclipse, 237, 239 
BLP Eclipse2, 235 
BLP Elite, 236-238 
BLP Elitel, 235 
cost, 235 

DEClaser 1152, 235-238 
duty cycles, 235 
Eclipse 8, 240-242 
Finale 8000, 236-237, 239 
Finale 8000 (QMS), 238 
IBM 4039 16L, 240-242 
LaserJet 4M, 240-242 
LaserJet 4MP, 243-244 
LaserJet 4si MX, 240-242 
LaserPrinter 4039-1 OR, 
235-239 

LaserPrinter 4039-1 2R, 
235-239 



LaserWriter Pro 630, 
240-242 

LaserWriter Pro 810, 

240- 242, 244-245 
LaserWriter Select 300, 

235-238 

LaserWriter Select 310, 

235- 238 

LaserWriter Select 320 
laser printer, 243 
LZR2080, 240-242 
microLaser Plus PS17, 
237-239 

MicroLaser Pro 600, 240- 
242 

microLaser Turbo, 236- 
239 

MicroLaser XI Turbo, 

241- 242 

MicroLaser XL Turbo, 240 
microWriter PS23, 

236- 239 

OL850 (Okidata), 

236-242 

PageMarq 20, 240-242 
Personal LaserWriter 300, 

235- 238 

Personal LaserWriter 
NTR, 235-238 
PL-410 (QMS), 238-239 
PLP, 236 
PLP II, 235, 238 
PI.P II laser printer, 237 
PostScript, 234 
PS-410 (QMS), 236-237 
QuickDraw, 234 
SelectPress 600, 240 
SelectPress 600 laser 
printer, 240-242 
Silent Writer Model 95F, 

236- 239 
toner, 243-245 

Turbo PS/6608, 240-242 
TurboPS/300p, 237-239 
TurboPS/300p2, 236 
TurboPS/400p, 237-239 
TurboPS/400p3, 236 
Unity 1200XL-O, 240-242 
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Laserfet 4M laser printer, 
240-242 

LaserJet 4MP laser printer, 
243-244 

LaserJet 4si MX laser 
printer, 240-242 
LaserMaster DisplayMaker 
Pro imagesetter, 261 
LaserPrinter 4039-10R laser 
printer, 235-239 
LaserPrinter 4039-12R laser 
printer, 235-239 
LaserWriter drivers error 
codes, 921 

LaserWriter Ilf printer 
(RAM upgrades), 531-532, 
536, 540 

LaserWriter Ilg printer 
(RAM upgrades), 531-532, 
536, 541 

LaserWriter IINT printers 
(RAM upgrades), 536 
LaserWriter IINTX printer 
(RAM upgrades), 531, 

536, 540 

LaserWriter IISC printer 
(RAM upgrades), 536 
LaserWriter Options dialog 
box, 754 

LaserWriter Plus printer 
(RAM upgrades), 536 
LaserWriter printer (RAM 
upgrades), 536 
LaserWriter Pro 600 (RAM 
upgrades), 533-536, 541 
LaserWriter Pro 630 laser 
printer, 240-242 
RAM upgrades, 533-534, 
538, 541 

LaserWriter Pro 810 laser 
printer, 240-245 
LaserWriter Pro 810 
printer 

RAM upgrades, 534-535, 
538, 541 

LaserWriter Select 300 
laser printer, 235-238 
RAM upgrades, 532, 538, 
541 

LaserWriter Select 310 
laser printer, 235-238 



RAM upgrades, 532, 538, 
541 

LaserWriter Select 320 
laser printer, 243 
LaserWriter Select 360 
printer (RAM upgrades), 
532-533, 538, 541 
LaserWriters printing 
problems, 754 
latency time (hard drives), 
215-216 

LC MAX expansion 
chassis, 648 

LC-VGA adapter wiring 
diagram, 559 
LCD (Liquid Crystal 
Display) 
monitors, 807 
bad pixels, 823 
lines, 823 
touch screens, 176 
lead sheets (musical 
notation), 638 
Leaf Digital Camera Back 
still video camera, 297 
LED indicator lights, 
problems, 724 
length restrictions for SCSI 
cables, 800 

lenses (camcorders), 294 
Lexicon, 649 
Lexmark, 235 
Liberty 50 Series floptical 
drive, 270 

Liberty Systems, 218 
Liberty Systems 50 Series 
105 MB Syquestdrive, 267 
libraries 

scans, 282-283 
sounds, 628, 649 
licenses (software), 

390-391 

light sources (flatbed 
scanners), 284 
lighting (monitors), 
809-812 
eyestrain, 809 
filters, 810, 812 
flickering, 822-823 
fluorescent lighting, 810 



glare, 812 
hoods, 810 
LightningScan 400 
handheld scanner, 
286-288 

LightningScan Portable 
handheld scanner, 288 
lines (monitor display 
screens), 823 
color monitors, 592 
compact Macs, 880 
PowerBooks LCD 
monitors, 823 
linking hard drives, 
219-220 
Linotronic 330 
Imagesetter, 261 
liquid crystal display 
(LCD) 

monitors, 807 
bad pixels, 823 
lines, 823 
touch screens, 176 
load order (CDEVs/INlTs), 
862-865 

local area networks, see 
LANs 
LocalTalk 

cables, 945-946 
connectors, 379 

Locking connectors, 
363-365, 380 
twisted pair, 365-377 
cross platform networks, 
373-377 

data link, 364-377 
hubs, 379 
LANs, 375-377 
locking up hardware 
equipment, 687 
logic board upgrades, 399, 
410, 948-950 
installation, 400 
Mac 128K to Mac Plus, 
410-411 

Mac 512K to Mac Plus, 
410-411 

Mac 512Ke to Mac Plus, 
410-411 

Mac Classic to Mac 
Classic II, 412 
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Mac II to MacIIfx, 412 
Mac II to Mac IIx, 412 
Mac I Id to Quadra 700, 
413 

Mac Ilex to Mac Ilci, 
412-413 

Mac IIvx to Power Mac 
7100/44, 413 
Mac IIvx to Quadra 650, 
413 

Mac IIx to Mac Ilfx, 412 
Mac LC II to Mac LC 475, 
413 

Mac LC III to Mac LC 
475, 413 

Mac LC to Mac LC II, 413 
Mac SEtoMac SE/30, 411 
Performa 400 to Mac LC 

475.413 

Performa 400 to Performa 

450.414 

Performa 405 to Mac LC 

475,413 

Performa 405 to Performa 
450, 414 

Performa 410 to Mac LC 
475, 413 

Performa 410 to Performa 
450, 414 

Performa 430 to Mac LC 
475, 413 

Performa 430 to Performa 
450, 414 

Performa 450 to Mac LC 

475,413 

Performa 460 to Mac LC 

475,413 

Performa 466 to Mac LC 

475,413 

Performa 467 to Mac LC 
475, 413 

PowerPCs, 543-545 
kits, 545 

Power Mac 6100/66, 
414 

PowerPC 6100AV/60, 
414, 551 

PowerPC 7100/66, 

414, 551 

PowerPC 7100AV/66, 
414, 551 



PowerPC 8100/80 , 

414, 551 

PowerPC 8100AV/80, 
414, 551 
Quadra 900 to 
Workgroup Server 95, 
414 

Quadra 950 to 
Workgroup Server 95, 
414 

system performance, 409 
Workgroup Servers, 953 
logic boards 
removing, 495 
troubleshooting, 741 
Logitech, 166, 170, 286 
lost files, recovering, 
773-783 

loudness (sound), 625 
low memory globals 
(extensions), 894 
low-profile hard drives, 

219 

Ipi (Lines Per Inch) 
(printers), 758 
LQ AppleTalk ImageWriter 
driver, 744 

LQ ImageWriter driver, 

744 

LZU2080 laser printer, 
240-242 

M 



M and Max software, 636 
M n (speaker) AT 
command, 344 
Mac 128K, 8-10 

floppy disk drives, 618 
HFS disks, 792 
memory (ILAM 
configuration), 487 
ROMs (Sad Mac error 
codes), 922-924 
Torx-15 driver tool, 151 
upgrading to Mac Plus, 
410-411 

Mac 512K, 8-10 
floppy drives, 618 
HFS disks, 792 



memory (RAM 
configuration), 487 
ROMs (Sad Mac error 
codes), 922-924 
Torx-15 driver tool, 151 
upgrading to Mac Plus, 
410-411 

Mac 512Ke, 10-12 
memory (RAM 
configuration), 487 
ROMs (Sad Mac error 
codes), 922-924 
upgrading to Mac Plus, 
410-411 

Mac cables (modems), 347 
Mac Classic, 24-25 
benchmark test results 
(MacBench), 546 
expansion slots, 336 
Finder 6.1.6, 116 
floppy disk drives, 620 
hard drives (internal 
drive bays), 618 
input capabilities, 144 
Mac Cracker tool, 151 
memory (RAM 
configuration), 487 
SCSI ports, 598 
System 6.0.6, 116 
Torx-15 driver tool, 151 
upgrading 
RAM, 501 

to Mac Classic II, 412 
video system, 529 
Mac Classic II, 29-30 
expansion slots, 336 
input capabilities, 144 
Mac Cracker tool, 151 
memor}^ (RAM 
configuration), 487 
Torx-15 driver tool, 151 
upgrading, 424-426 
RAM, 501 
video system, 529 
Mac Color Classic 
enablers, 128 
expansion slots, 336 
input capabilities, 144 
Mac Cracker tool, 151 
memory (RAM 
configuration), 487 
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System Enabler, 847 
Torx-15 driver tool, 151 
upgrading, 420-422 
RAM, 501-502 
VRAM, 528 

Mac Cracker tool, 151 
Mac front-end software 
(terminal emulation), 384 
Mac 11, 15-16 

A/UX operating system, 
386 

benchmark test results 
(MacBench), 469 
expansion slots, 336 
Finder5.5, 116 
floppy drives, 618 
hard drives (internal 
drive bays), 618 
input capabilities, 144 
ROMs (Sad Mac error 
codes), 924-926 
System 4.1, 116 
upgrading, 420-424 
floppy drives, 412 
RAM, 503-504 
to Mac llfx, 412 
to Mac llx, 412 
video card pin-outs, 
561-564 

video system, 529 
Mac 11 Ext Hi Res Video 
Card, 529 

Mac 11 HiRes Video Card, 
529 

Mac 11 Mono Video Card, 
529 

Mac 11 Portrait Video Card, 
529 

Mac II Video Card, 529 
Mac llci, 20-21 

A/UX operating system, 
386 

accelerator cards, 608 
Astec power supply, 740 
benchmark test results 
(MacBench), 469 
expansion slots, 336 
Finder 6.1.4, 1 16 
floppy disk drive, 619 



hard drives 

internal drive bays, 

618 

removing, 621 
input capabilities, 144 
monitors, 196 
System 6.0.4, 116 
upgrading, 420-422 
RAM, 508-509 
to Quadra 700, 413 
video system, 529 
Mac Ilex, 19-20 

.A/UX operating system, 
386 

accelerator cards, 608 
Astec power supply, 740 
expansion slots, 336 
floppy disk drives, 619 
hard drives 

internal drive bays, 618 
removing, 621 
input capabilities, 144 
monitors, 196 
upgrading, 420-424 
RAM, 506-508 
to Mac llci, 412-413 
video system, 529 
Mac Ilfx, 23-24 

A/UX operating system, 
386 

benchmark test results 
(MacBench), 470 
expansion slots, 336, 339 
floppy disk drives, 618 
hard drives (internal 
drive bays), 618 
input capabilities, 144 
memory (RAM 
configuration), 488 
SCSI termination, 156 
System 6.0.5, 1 16 
upgrading, 426-430 
RAM, 509 
video system, 529 
Mac llsi, 25-27 

A/UX operating system, 
386 

benchmark test results 
(MacBench), 469 



expansion slots, 336, 339 
Finder 6.1.6, 116 
input capabilities, 144 
monitors, 196 
System 6.0.6, 116 
upgrading, 424-426 
R.AM, 506 
video system, 529 
Mac Ilvi, 49 

accelerator cards, 608 
benchmark test results 
(MacBench), 546 
enablers, 128, 847 
input capabilities, 144 
memory (RAM 
configuration), 488 
upgrading, 543-544 
to PowerPC, 549 
Mac IIvx, 47-49 

accelerator cards, 608 
benchmark test results 
(MacBench), 469, 546 
CD-ROM drives, 623 
enablers, 128, 847 
hard drives (internal 
drive bays), 618 
input capabilities, 144 
memory (RAM 
configuration), 488 
monitors, 196 
upgrading, 424-426, 
543-544 

internal CD-ROM 
drive, 415 
RAM, 509-510 
VRAM, 528 
to PowerPC, 549 
to Quadra 650, 413 
Mac IIx, 16-17 

A/UX operating system, 
386 

expansion slots, 336 
Finder 6.1.1, 116 
hard drives (internal 
drive bays), 618 
input capabilities, 144 
memory (RAM 
configuration), 488 
monitors, 196 
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System 6.0.1, 1 16 
upgrading, 420-424 
RAM, 503-504 
to Macllfx, 412 
video system, 529 
Mac LC, 27-28 

accelerator cards, 602, 
608 

expansion slots, 339 
Finder 6.1.6, 116 
hard drive (internal drive 
bays), 618 

input capabilities, 144 
LC MAX expansion 
chassis, 648 
monitors, 196 
System 6.0.6, 116 
upgrading, 420-422 
RAM, 504 
VRAM, 528 
to Mac LCII, 413 
to Mac LC 111, 413 
VRAM problems, 585 
Mac LC 475, 76-78 
enablers, 128, 847 
input capabilities, 144 
LC MAX expansion 
chassis, 648 
memory (RAM 
configuration), 488 
upgrading, 426-430 
RAM, 506 
VRAM, 528 
VGA monitors, 559 
Mac LC 520 

enablers, 128, 847 
LC MAX expansion 
chassis, 648 
memory (RAM 
configuration), 488 
upgrading, 424-426 
RAM, 506 
VRAM, 528 
to Mac LC 575, 414 
Mac LC 550, 78-79 
LC MAX expansion 
chassis, 648 
memory (RAM 
configuration), 488 
upgrading, 424-426 



Mac LC 575, 93-94 
LC MAX expansion 
chassis, 648 
memory (RAM 
configuration), 488 
upgrading, 430-432, 506 
Mac LC II, 37-38 

accelerator cards, 602, 
608 

benchmark test results 
(MacBench), 468 
expansion slots, 339 
hard drives (internal 
drive bays), 618 
input capabilities, 144 
LC MAX expansion 
chassis, 648 
memory (RAM 
configuration), 487 
upgrading, 420-422 
RAM, 504-505 
to Mac LC 475, 413 
to Mac LC 111, 413 
VGA monitors, 559 
Mac LC HI 

benchmark test results 
(MacBench), 468 
enablers, 128, 847 
expansion slots, 339 
hard drives (internal 
drive bays), 618 
input capabilities, 144 
LC MAX expansion 
chassis, 648 
memory (RAM 
configuration), 487 
upgrading, 420-422 
RAM, 505-506 
VRAM, 528 
to Mac LC475, 413 
VGA monitors, 559 
Mac 'iV Touch touch 
screen, 177-178 
Mac Plus, 12-13 
accelerator cards 
Brainstorm 
Accelerator, 602 
installation, 598 
Finder 5.0, 116 
Finder 5.2, 116 



floppy disk drives, 
618-619 

input capabilities, 144 
Mac Cracker tool, 151 
ROMs (Sad Mac error 
codes), 922-924 
SCSI ports, 598-600 
SCSI termination, 155 
System 3.0, 116 
System 3.1, 116 
'l'orx-15 driver tool, 151 
upgrading, 41 1 
RAM, 499 
video system, 529 
vvavv’ monitors, 819 
Mac Portable, 21-22 
expansion slots, 339 
Finder 6.1.4, 116 
memory (RAM 
configuration), 520 
opening hardware 
casings, 497 
ROMs (Sad Mac error 
codes), 926-927 
System 6.0.4, 1 16 
upgrading RAM, 524 
MacSE, 13-14 

accelerator cards, 602, 
608 

benchmark test results 
(MacBench), 468 
expansion slots, 336, 339 
Finder 5.5, 116 
Finder 6.1.4, 116 
floppy disk drives, 
618-619 

hard drives (internal 
drive bays), 618 
input capabilities, 144 
Mac Cracker tool, 151 
ROMs (Sad Mac error 
codes), 924-926 
SCSI ports, 598 
System 4.1, 116 
System 6.0.3, 116 
Torx-15 driver tool, 151 
upgrading 

RAM, 499-500 
to Mac SF730, 411 
video system, 529 
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MacSE/30, 17-19 

A/UX operating system, 
386 

accelerator cards, 608 
expansion slots, 336, 339 
Finder 6.1.4, 116 
input capabilities, 144 
memory (RAM 
configuration), 487 
System 6.0.4, 1 16 
upgrading, 41 1 
RAM, 500-501 
video system, 529 
Mac TV, 83-85 
memory (RAM 
configuration), 488 
upgrading 
RAM, 502 
VRAM, 528 
Mac-IOIE Enhanced 
Keyboard, 162 
Mac-PC Exchange, 656 
MacBench, 462 

benchmark data results, 
468-476 

memory requirements, 
464 

obtaining, 467-477 
ratings for PowerPC 
upgrades, 546-547 
results window, 465-480 
subsystem tests, 462-483 
disk subsystem test, 

464- 480 

processor subsystem 
test, 462-483 
selecting settings, 

465- 480 

video subsystem test, 
463-483 

system information, 
464-480 

technical support, 
467-480 

MacEKG benchmark 
testing program, 477-478, 
733 

MacHandwriter pen, 179 
MacInTalk, 628, 632 



Macintosh 12-inch 
monochrome monitor, 
203-204 

Macintosh 12-inch RGB 
display monitor, 203 
Macintosh 14-inch color 
display monitor, 201 
Macintosh 14-inch color 
plus display monitor, 
201-202 

Macintosh 16-inch color 
display monitor, 200-201 
Macintosh 21-inch display 
monitor, 202 

Macintosh Portrait display 
monitor, 203 

Mac Li Ilk Pi us program, 654 
MacMag virus, 711, 934 
MaePro Plus keyboard, 
162-163 

MacRageous application- 
special accelerator card, 
615 

MacRecorder, 628-629, 643 
Macromedia, 317 
macros, 326, 695 
MacsBug, 874 
MacTables desks, 149 
MacTCP, 137, 386 
error codes, 921-922 
Mac Tools utility, 443, 732, 
771, 778-783 
MacUser forum, 467 
MaeView Cable Adapter 
(Sony), 821 

MaeVision Color Video 
Digitizer, 3(X) 

MaeWEEK forum, 467 
Magnascan Plus drum 
scanner, 292-303 
magnetic emissions 
(monitors), 193 
magnetic fields 
floppy disks, 790 
hard drives, 621 
monitors, 814, 815 
magnetic file storage, 1 12, 
702 

magnetic shielding 
(speakers), 311 



magnetic stripe readers, 
181-183 

Magneto-Optical (MO) 
drives, 264, 794 
.APS 128 Magneto-Optical 
drive, 268 
disks, 268 

Micronet Tahiti III 1300, 
269-270 

Mail (PowerTalk), 131, 137 
mainframes, connecting, 
382 

3270 emulation, 384 
direct connections, 382 
LAN connections, 383 
Mac front-end software, 
384 

maintenance, 674-675 
preventive maintenance, 
673-674 
printers, 764 
schedules, 690-691 
malfunctions, locating, 

719 

Mannesmann Tally, 
247-248 

Mark of the Unicorn, 639, 
650 

Markertek Video and 
Audio Supply Catalog, 
148 

master disks, 694 
Master Tracks MIDI 
software, 637-640 
math coprocessors, 599 
MaxAppleZoom, 815 
Maximum Open Files 
Count, 869 

MBDF virus, 711, 938-939 
MDEF virus, 711, 936-937 
Media 100, 314-316 
Media Composer 400s, 
314-317 

media errors (hardware 
crashes), 221 
Media Suite Pro, 313-315 
MediaTime video capture 
board, 301-302 
megabytes, 214 
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memory 



memory 

allocating, 839 
RAM (Random-Access 
Memory), 485 
adding, 485 
DRAM (dynamic- 
RAM), 947 
expanding, 493-495 
installation, 490, 
498-527 

PowerPC upgrades, 545 
RAM cache, 600-601 
SIMMs, 486, 490-491 
speed, 487-490 
static-RAM, 486 
System 6.0.x, 491 
System 7, 126, 491-492 
upgrades, 499-527 
screen buffers, 486 
SoftPC program 
requirements, 657 
Svstem Heap (System 6), 
866 

testing, 441-480, 
video displays, 577 
virtual memory (System 
7), 126 

memory addressing 
System 6, 873 
System 7, 873 
Memory control panel 
(System 7), 854-857 
Memory' Manager (System 
6 ), 866 

memory requirements 
extensions, 895 
MacBench, 464 
scanners, 280-288 
software, 839 
sound files, 631 
System 6.0.x, 116-117 
System 7, 118, 491 
mentally handicapped 
users, 188-190 
Menu Manager error codes, 
910-911 

menus (Apple menu), 137 
mesh screens (monitors), 
810-812 

MessagePad 110 pen, 
179-180 



Microcom Virex, 714 
Microgrid graphics tablet, 
175 

microkernel (System 7.5), 
137 

microLa.ser Plus PS 17 laser 
printer, 237-239 
MicroLaser Pro 600 laser 
printer, 240-242 
microLaser Turbo laser 
printer, 236-239 
MicroLaser XI Turbo laser 
printer, 241-242 
MicroLaser XL Turbo laser 
printer, 240 
MicroMat Computer 
Systems, 733 
Micronet CD Writer 
System, 275 
MicroNet MicroData 
Shuttle removeable hard 
drive system, 273 
Micronet Raven 040 Disk 
Array hard drive, 225-226 
Micronet Tahiti III 1.300 
Magneto-Optical drive, 
269-270 
microns, 213 

microphones, 629, 947-948 
Jabra EarPHONE, 

186-187, 327 
miniplug jacks, 143 
Plaintalk Microphone, 
327 

ports, 738 
PowerPCs, 112 
Micropolis 2210AV hard 
drive, 222-223 
Micropolis Microdisk AV 
LT removeable hard disk 
system, 273-274 
MicroQue, 172 
Microsoft Windows, 
running on Macs, 657 
MicroSpeed, 169 
Microtek Lab, 289, 291 
MicroTouch Systems, 166, 
177 

microWriter PS23 laser 
printer, 236-239 



MIDI (Musical Instmment 
Digital Interface), 

626-627 
cables, 634 
data bytes, 627 
DIN connectors, 633 
hardware, 646-652 
instruments, 633-635, 
645-646 

interfaces, 634, 649-651, 
947 

interface box, 634 
patch bays, 644 
smart interfaces, 634 
thru boxes, 634, 644 
MIDI lag, 635 
patch editor/librarian, 

636 

recordings, editing, 627 
RFl (Radio Frequency 
Interference), 634 
sequencers, 633 

musical notation, 636 
quantization, 637 
serial communication 
protocols, 633 
SMPl'E Time Code, 
634-635, 644 
sofmare, 636 
Cuba.se Audio, 

638-639 

Encore, 639-640 
Finale, 637, 640 
Master Tracks, 637-640 
Nightingale music 
notation software, 
637, 641 

Performer, 638-639 
Studio Vision, 637, 641 
TimeBandit, 641 
Vision, 638 
status bytes, 627 
synthesizers, 633, 643 
MIDI Manager error codes, 
912 

MIDI Time Code (MTC), 
synchronizing with 
SMPTE, 635 
miniplug jacks, 143 
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MIPS (millions of 
instructions per second), 

7 

Mitsubishi International 
C'orporation, 2S2, 255 
MNP 4 error correction 
protocol, 342 
MNP 5 data compression 
protocol, 343 
MNP 10 error correction 
protocol, 342 
MobileWriter PS printer, 
247-248 

MODU32 RAM expander, 
493 

modems, 341 

acoustic modems, 345 
Apple modems, 354 
Apple Remote Access 
(ARA), 351 

AT commands, 343-344 
AV Macs, connecting, 
349-350 

bps (bits per second), 341 
buffers, 348 
buying, 345-346 
cables, 946 

hardware handshaking 
cables, 345, 348 
Mac cables, 347 
call waiting, disabling, 

344 

compression, 342-343, 
346 

direct connect modems, 

345 

error correction, 342, 346 
express modems 
(PowerBooks), 348-349 
fax modems, 351 
Fax Software, 351 
PowerBooks, 352 
receiving faxes, 351 
sending faxes, 351 
file transfer protocols, 

344 

flow control, 345, 348 
Global Village modems, 
353 

Hayes modems, 353 



modulation protocols, 
342 

negotiation, 343 
off-line, 342 
on-line, 342 

on-line services, 346-347 
phone lines, connecting, 
346 

ports, 734 

Prometheus modem, 353 
RJ-1 1 phone cables, 143 
Supra modem, 353 
terminal emulation 
programs, 350 
V.Fast standard, 347 
Zoom modem, 353 
modular Macs 

accelerator cards, 598 
opening hardware 
casings, 497 

upgrading RAM, 502-503 
modulation protocols 
(modems), 342 
moisture damage, 144-145 
diskettes, 791 
Monitor control panel 
(underscan mode), 571 
Monitor Hxpander, 815 
Monitor Switch utility, 821 
monitors, 191, 807 

12-inch RGB support, 591 
adapters, 821, 824 
Apple Basic Color 
Monitors, 820 
Apple Multiple Scan 20 
display monitor, 202 
aspect ratios, 192-194 
AudioVision 14-inch 
monitor, 198-200, 
330-331 

autosync monitors, 194 
blank display, 821-822 
buving, 194, 204 
cables, 808-809 
CAD (Computer Aided 
Design), 194 
cleaning, 813 
color publishing, 193 
colors, 8 1 4 

Gamma application, 
814 



green cast, 814-815 
Houdini Card, 823-824 
visible lines, 592 
compact Macs 

checkerboard patterns, 
880 

lines, 880 

video alignment tools, 
591 

composite monitors 
(AV Macs), 571 
configuration 
adjustments, 588-591 
CRT monitors, 1 1 1 
degaussing, 591, 594 
display screens 
filling, 815-816 
RAM upgrades, 816 
dot pit, 192, 586 
electrical emissions, 193 
EMI (electromagnetic 
interference), 594 
EnergyStar ratings, 192 
etched glass surfaces, 812 
eye strain, 192, 809 
flickering, 192, 822-823 
garbled display, 819-820 
geometric distortion, 592 
ghosts, 820 
glare, 809-812 

cylindrical monitors, 
822 

spherical monitors, 822 
height of display, 590 
image size, 191 
interlaced monitors, 195, 
325 

LCD (Liquid Cr>'stal 
Display) monitors, 807, 
823 

lighting 

filters, 810, 812 
fluorescent lighting, 
810 

hoods, 810 
lines, 823 
Macintosh 12-inch 
monochrome monitor, 
203-204 

Macintosh 12-inch RGB 
display, 203 
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Macintosh 14-inch color 
display monitor, 201 
Macintosh 14-inch color 
plus display monitor, 
201-202 

Macintosh 16-inch color 
display monitor, 

200-201 

Macintosh 21-inch 
display monitor, 202 
Macintosh Portrait 
display monitor, 203 
magnetic emissions, 193 
magnetic fields, 814-815 
monitor rooms, 812 
moving, 808-809 
Multiscan, 564 
multiscan monitors, 194 
multisync monitors, 194 
multisynch, 558 
NEC Multisync 4FGe 15- 
inch monitor, 207-208 
noise at startup, 591 
nonglare coatings, 812 
noninterlaced monitors, 
325 

NTSC monitors, 195-198 
compatibility with 
television, 195 
overscan, 195 
refresh rates, 195 
underscan, 195 
NuBus slot expander, 587 
opening, 817-818 
Philips Brilliance 1720 
17-inch monitor, 206 
phosphor burn-in, 682, 
812-813 

picture vvaviness, 150 
pixel clocks, 576 
placement, 150 
PowerBooks 

brightness button 
failures, 822 
lines, 823 
PowerPCs, 1 1 1 
problems, 726 
radiation. 111 
radio frequencies. 111, 
150, 193 



Radius PrecisionColor 
Pivot monitor, 204-205 
refresh rates, 192 
resolution, 191, 820-821 
sense codes, 564-569 
RGB jitters in images, 593 
scan rates, 554 
screen savers, 682, 
812-813 
sense adapters 
(resolution), 565 
Sigma MultiMode 150 
19-inch gray-scale, 
208-209 

single dot display, 823 
sleep modes, 111, 192 
Super VGA monitors, 
194-195 

SuperMac PressView 21 
Display System 
monitor, 209-210 
synch on green 
processing, 594 
television 

connecting to Macs, 
570-573 
radio frequency 
emissions, 193 
Toby cards, 820 
touch screens, 159, 176 
TouchMonitors, 178 
Trinitron, 585-586 
tuning, 813 

brightness, 812-814 
contrast, 814 
convergence settings, 
814, 817-818 
focus, 590, 817-818 
uniformity, 586 
VGA monitors, 194-195, 
558-559 

Virtual Vision NTSC 
monitor, 210-211 
wavy picture, 818-819, 
823-824 

width of displays, 589 
WYSIWYG, 816 
monochrome monitors 
(dot pitch), 586 
MOSAIC Trojan Horse, 943 



Motorola, 109-110 
Motorola 68020 chips, 601 
mounting SCSI devices, 
798-799 

mouse, 158, 163-164, 827, 
947 

A3 Mouse, 164 
ADB (Apple Desktop Bus), 
163 

Apple Desktop Bus Mouse 
11, 164 

ball bearing suspensions, 
163 

buttons, 163 
buying, 832-833 
cleaning, 163, 829 
costumes, 163 
cursors 

bouncing cursors, 833 
speeding, 833 
desktop bus connector, 
142 

feet, replacing, 829 
Felix, 164-166 
handicapped users, 
189-190 

height adjustment, 163 
jitter}^ mouse, 833 
Kidz Mouse, 166 
models, 832 
mouse ball 
cleaning, 833 
mechanical interrupter 
tracking device, 833 
optical interrupter 
tracking device, 833 
removing, 829 
replacing, 832 
mouse pads, 163, 829 
MouseMan, 166 
Teflon sliders, 163 
UnMouse, 166-168 
wrist rests, 163 
mouse pads, 163, 829 
Mouse Systems, 164 
MouseMan, 166 
MouseStick II joystick, 
171-172 

Movie sound files, 630 
MoviePakZ Pro Suite, 

303, 315 
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movies (QuickTime 
movies), 306, 310 
moving monitors, 808-809 
MS-DOS color standards, 
557 

MTBF (Mean Time Before 
Failure) rating, 220 
multi-processing (AV 
Macs), 325 
MuItiFinder 

System 6, 117, 866 
System 7.0, 118 
multimedia productions, 
305-308 

composite video, 305 
interactive media, 305 
interactive programs, 309 
kiosks, 306 
linear programs, 309 
QuickTime movies, 306, 
310 

SMPTE Time Code, 306 
software 

Action!, 317 
After Effects 2.0, 317 
Director 3.1.3, 318 
HyperCard 2.2, 318 
Premiere 3.0, 318-319 
Producer Pro, 318 
QuickFlixi, 319 
VideoFusion, 319-320 
VideoMaker +, 

320-321 

VideoScript, 321 
VideoShop 2.0, 321 
VideoToolkit 2.0, 321 
sound 

headphones, 310 
speakers, 310-313 
video clips 

Edit Decision List 
(EDL), 305 

video editing systems, 
313-314 

multiplatform operations 
of Macs with PCs, 653 
multiple monitors (NuBus 
slot expander), 587 
Multiple Scan 17 Display, 
578-580 



Multiple Scan 20 Display, 
580-582 

multiprocessors, see chips; 
CPUs 

multiscan monitors, 194, 
564 

multisync monitors, 194, 
558 

multitasking, 137 

Murder, Anyone? 
videodisc, 309 

music, 651-652 

audio CD drives, 631 
chips 

stereo chips, 628 
synthesizer chips, 628 
clip sounds, 629 
copyright law's, 629 
digital audio recorders, 
626, 631 
distortion, 626 
MacRecorder, 628-629 
noise, 626 

quantizing recordings, 
626 

RAM, 644 
sampling rate, 626 
editing and recording 
softw'are, 641-643 
memorv requirements, 
631 

microphones, 629 
MIDI (Musicial 
Instrument Digital 
Interface), 626-627 
cables, 634 
connecting 
instruments, 635 
data bytes, 627 
editing, 627 
instruments, 645-646 
interfaces, 634 
MIDI lag, 635 
notation programs, 641 
RFI (Radio Frequency 
Interference), 634 
sequencers, 633 
softw'are, 638, 639-641 
status bytes, 627 
synthesizers, 633, 645 



patch editor/librarian, 636 
recordings 
editing, 646 
saving on hard drives, 
646 

reverb systems, 649 
sound cards, 644-645 
system requirements, 643 
voice commands, 

631-633 

QuickTime movies, 629 
musical notation, 636-638 
MVP Mouse trackball, 169 

N 



naming 

enablers, 128 
icons (System 7.0), 1 19 
NASA virus, 930-932 
National Television 
Standards Committee 
(NTSC), 306 
near-line storage, 265 
NEC Multispin 4X Pro 
CD-ROM, 274 
NEC Multisync 4FGe 15- 
inch monitor, 207-208 
NliC Technologies, 235, 
252 

negative ID error codes 
Gestalt errors, 921 
LaserWriter drivers, 921 
MacTCP, 921 
Pictinfo, 921 
Power Manager, 921 
Slot Manager, 922 
SysEnvirons, 920 
negative ion generators, 
146 

negative system error 
codes 

AppleEvents, 918-919 
AppleTalk, 909-910 
AppleTalk AFP, 919-920 
AppleTalk ASP (XPP 
Driver), 917 

yXppleTalk ATP, 917-919 
AppleTalk DSP, 918 
AppleTalk NBP, 917 
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AppleTalk PPC Poolbox, 
916-917 

Balloon Help Manager, 
916 

clock, 909 

Color Manager, 907, 91 1 
Database Access (PACK 
13), 915-916 
DeBugger, 915 
Device Managers, 914 
diskettes, 909 
Edition Manager, 914 
File Manager Extension, 
919 

files, 908 

Font Manager, 908-909 
HFS, 910, 918 
HFS File ID, 911 
I/O System, 907-908 
Menu Manager, 910-91 1 
MIDI Manager, 912 
Notification Manager, 

913 

O/S, 915 

Print Manager, 919 
QuickDraw, 91 1, 915 
Resource Manager, 91 1 
Scrap Manager, 910 
SCSI Manager, 914 
serial ports, 909 
Sound Manager, 911-912 
Start Manager, 913-914 
Storage Allocator, 910 
system errors, 906 
TextEdit, 915 
Virtual Memory 
Dispatch, 915 

negotiation (modems), 343 
NetWare software, 356, 

360 

network backups with file 
sharing, 700 
network protocols, 

362-364 

network topology maps, 
686 

networking 

printers, 230, 376-377, 
748-750 

dot-matrix printers, 
231 



inkjet printers, 232 
servers, 376-377 
networking protocols 
AppleTalk, 381 
SNA (System Network 
Architecture), 382 
TCP/IP, 382 
networks, 361-363, 

375-377 

adapters, 379-380 
administrators, 389 
backing up, 393 
connectors, 379-380 
AAUl, 380 
add-in cards, 380 
BNC, 370 
EtherNet, 380 
LocalTalk, 379 
LocalTalk Locking, 
363-365, 379-380 
PhoneNet, 362-363, 
366, 379-380 
RJ-11, 367 
RJ-45, 368 
SCSI, 380 

cross platform networks, 
373-374 

device sharing, 375-377 
Ethernet connections, 
954 

information sharing, 375 
inspecting, 394 
LANs, 361, 375-377 
accessing, 377-378 
data links, 375-377 
Internetworks, 362, 
374 

maintenance, 392-393 
nodes, 362-363 
packets, 362-363 
passwords, 390 
policies, 389-390 
printers, 377 
protocols, 362-364 
data links, 362-365 
network protocols, 
362-364 

OSl (Open Systems 
Interconnection) 
model, 362-364 



remote access, 395 
security issues, 390 
screen savers, 392 
servers, 392 
users, 391-392 
servers, 377 
software, 954-955 
licenses, 390-391 
updating, 395 
upgrading, 391 
topologies, 362, 372-377 
bus topology, 372-377 
hubs, 372, 379 
star, 372-373 
transmission mediums, 
362, 365-377 
fiber-optic cables, 371 
LocalTalk with Twisted 
Pair, 365-377 
thick coaxial cables, 
370-377 

thin coaxial cables, 
369-377 

twisted pair, 365-377 
UNIX networks, 385 
WANs, 361 
wiring, 393 
NewGen Systems 
Corporation, 236 
Nightingale musical 
notation program, 637, 
641 

Nikon Electric Imaging, 
2SS 291 

No-Rad shields, 150 
nodes (networks), 362-363 
noise 

electricity, 679 
monitors, 591 
sound recordings, 626 
non-networked printing, 
746-748 

noninterlaced monitors, 
325 

Norton Utilities, 732, 771, 
774-778 

notation (music), 636-638, 
641 

Notification Manager error 
codes, 913 
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Nova Development; 642 
NowSave program, 851 
Nl'SC (National Television 
Standards Committee), 
306, 561 

NTSC devices, connecting 
to Macs, 570 

NTSC encoder boxes, 572 
NTSC monitors, 195-198 
N'FSC video encoding 
(Display Card 8/24), 572 
NTSC video flicker, 573 
NTSC/RGB simultaneous 
video output, 574 
NuBus ^90 expansion slot, 
335, 338 

NuBus expansion cards, 
no, 214, 335-337 
configurations, 336 
Kuro-DIN 96-pin 
connectors, 338 
installation, 339 
monitors, 587 
PowerPCs, 338 
slots, 336-338 
video card data transfer, 
577 

NuBus video boards, 824 
NuMedia sound cards, 648 
numeric keypads, 160-161 
NuVerb software, 649 
nVlR virus, 710, 932 
Nyquist Theorem, 626 

o 



O (on-line) AT command, 
344 

O/S error codes, 915 
Oce Graphics, 252 
OCR (Optical Character 
Recognition) software, 
278 

1-ax Software, 352 
OmniPage, 283 
TextBridge, 283 
off-hours backups, 699 
off-line (modems), 342 
off-site backup storage, 
706 



Ofoto software, 281-288 
Okidata, 236 
OL850 laser printer 
(Okidata), 236-242 
OmniPage OCR software, 
283 

OmniScan handheld 
scanner, 286-288 
OmniWand bar code 
reader, 182 

on-line (modems), 342 
on-line services 
commercial on-line 
services, 346 
private on-line services, 
347 

technincal support, 840 
ZiffNet, 467 
on-line storage, 265 
OneScanner flatbed 
scanner, 288-303 
OnStartup Extension 
Manager, 897 
Opcode Systems, Inc., 642, 
650 

Open Files Count 
Maximum, 869 
OpenDoc (Taligent 
technology), 137 
opening 

hardware casings, 495 
integrated Macs, 
496-497 

Mac Portable, 497 
modular Macs, 497 
PowerBooks, 497 
safety concerns, 
495-496 

monitors, 817-818 
operating software 
(scanners), 284 
operating systems 
A/UX, 381, 386-387 
connecting, 381 
licensing. 111 
UNIX, 381, 384 
OCR (Optical Character 
Recognition) software, 
278 

Fax Software, 352 






OmniPage, 283 
TextBridge, 283 
optical disc drives, CD 
recording capabilities, 

631 

optical disks, 268, 798 
optical drives (Magneto- 
Optical drives), 264, 
268-270 

optical media file storage, 
702 

optical resolution 
(scanners), 278-280 
optical storage (PowerPCs), 
112 

optical systems 
(camcorders), 294 
optical/floppy drives, 264, 
270 

OptiMem RAM expander, 
494-495 

optimization software, 
772-773 

Optimizer (MacTools), 
782-783 

optimizing hard drives, 
772-773 
Optronics, 292 
Orange Micro Orange PC 
cards, 661 
OSC, 642 

OSl (Open Systems 
Interconnection) network 
protocol model, 362, 364 
overscan 

NTSC monitors, 195 
video resolution, 567, 577 

p 



Pacer Software, Inc., 385 
PacerShare, 385 
packets, 362-363 
page description languages 
(printers), 229-230 
Page Setup dialog box, 
751-755 

PageMaker benchmark test 
results, 481 
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PageMarq 20 laser printer 



PageMarq 20 laser printer, 
240-242 

Painter benchmark test 
results, 482 
PAL color broadcast 
format, 306 

PAL video format display 
cards, 576 
Panasonic 

Communications, 252 
paper 

color printers, 249 
color thermal wax 
printers, 254-255 
dye sublimation printers, 
257 

inkjet printers, 232-234 
iaser printers, 238-239 
laser writers, 242-247 
partition maps (diskettes), 
770-771 

partitioning hard drives, 
784 

passive star topology 
(networks), 372-377 
Passport Designs, Inc., 318, 
640 

passwords 
nehvorks, 390 
PowerTalk, 131 
patch bays (MIDI 
interfaces), 644 
patch editor/librarian 
(music files), 636 
PC video drivers, 557 
PC-formatted floppy disks, 
655-656 
PCI (Peripheral 
Component 
Interconnect) standard, 
335, 339 
PCI (Peripheral 
Component 
Interconnect) bus, 110 
PCs, sharing files with, 
653-656 

PDS expansion cards, 
335-336, 339 
PDS expansion slots, 
335-336, 338 



Peace virus, 934 
pens, 178-179 

graphics tablets, 158, 173 
MacHandwriter, 179 
MessagePad 110, 179-180 
Percon, 183 

Percon Series 20 bar code 
reader, 183 
Performa 200, 40-4 1 
benchmark test results 
(MacBench), 470 
memory (RAM 
configuration), 488 
video system, 529 
Performa 400, 41-42 
accelerator cards, 602 
benchmark test results 
(MacBench), 470 
memory (RAM 
configuration), 488 
monitors, 198 
upgrading 

to Mac LC 475, 413 
to Mac LC III, 413 
to Performa 450, 414 
VRAM, 528 
Performa 405 

accelerator cards, 602 
memory (RAM 
configuration), 488 
monitors, 198 
upgrading 

to Mac LC 475, 413 
to Mac LC III, 413 
to Performa 450, 414 
VRAM, 528 
Performa 410, 74-75 
memory (RAM 
configuration), 488 
monitors, 198 
upgrading 

to Mac LC 475, 413 
to Mac LC III, 413 
to Performa 450, 414 
VRAM, 528 
Performa 430 

accelerator cards, 602 
memory (RAM 
configuration), 488 
monitors, 198 



upgrading 

to Mac LC475, 413 
to Mac LC III, 413 
to Performa 450, 414 
VRAM, 528 
Performa 450 
enablers, 129 
memory (RAM 
configuration), 488 
monitors, 198 
upgrading 

to Mac LC 475, 413 
VRAM, 528 
Performa 460, 75-76 
enablers, 129 
memoiy' (RAM 
configuration), 488 
monitors, 198 
upgrading, 424-426 
to Mac LC475, 413 
VRAM, 528 
Performa 466, 75-76 
enablers, 129 
memory (RAM 
configuration), 488 
monitors, 198 
upgrading, 424-426 
to Mac LC 475, 413 
VRAM, 528 
Performa 467, 75-76 
enablers, 129 
memory (RAM 
configuration), 488 
monitors, 198 
upgrading, 424-426 
to Mac LC 475, 413 
VRAM, 528 
Performa 475, 76-78 
enablers, 129 
memory (RAM 
configuration), 488 
monitors, 198 
upgrading, 426-432 
VRAM, 528 
Performa 476, 76-78 
enablers, 129 
memory (RAM 
configuration), 488 
monitors, 198 
upgrading VRAM, 528 
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Performa 550, 78-79 
enablers, 129 
memory (RAM 
configuration), 488 
upgrading, 426-430 
to Mac LC575, 414 
VRAM, 528 

Performa 550C:D, 78-79 
Performa 560, upgrading, 
426-428, 430 

Performa 575 model, 93-94 
Performa 577 model, 93-94 
Performa 578 model, 93-94 
Performa 600, 43-44 
benchmark test results 
(MacBench), 470, 546 
CD-ROM drives, 623 
enabler, 129 
memory (RAM 
configuration), 488 
monitors, 198 
upgrading 

to PowerPC, 543-544, 
549 

VRAM, 528 
Performa 600CD 
CD-ROM drives, 623 
monitors, 198 
performance 

comparing with other 
systems, 466-480 
measuring, 439-440 
applications, 480-483 
benchmark data, 439 
calculation abilities, 
442-443, 479 
calculation ability, 441 
color graphics modes, 
442-443 
CPU (Central 
Processing Unit), 

441.443, 479 

hard drives, 443, 464, 
480 

memory, 441, 479 
video system, 479 
upgrades, 409 
Performance Rating Tests 
(Speedometer 4.0), 
443-483 



Performas 

Finder 7.0. IP, 116 
hard drives (internal 
drive bays), 618 
System 7.0. IP, 116 
System 7. IP, 116 
Performer MIDI software, 
638-639 

Peripheral Component 
Interconnect (PCI) bus, 

no 

Peripheral Land 
Incorporated, 267 
peripherals 

connecting, 141-144, 
146-147 
environmental 
concerns, 144-146 
safety concerns, 
144-146 
input pins, 146 
power supply, 147 
SCSI peripherals, 152-153 
daisy-chains, 153-155 
ID numbers, 153-154 
software drivers, 
154-155 
securing, 151 
security ID labels, 687 
setting up, 150 
wireless peripherals, 147 
permutations test 
(Speedometer 4.0), 442 
Personal ColorPoint PSE 
color thermal wax 
printer, 252-255 
Personal ColorPoint PSE 
printer, 259-260 
personal entertainment 
eyeware, 210-21 1 
personal file servers, 
356-357 

Personal LaserWriter 300 
laser printer, 235-238 
RAM upgrades, 536 
Personal LaserWriter 320 
printer (RAM upgrades), 
530-531 

Personal LaserWriter LS 
(RAM upgrades), 530, 536 



Personal LaserWriter NT 
(RAM upgrades), 530, 536 
Personal LaserWriter NTR 
laser printer, 235-236, 

238 

RAM upgrades, 530, 536 
Personal LaserWriter SC 
(RAM upgrades), 536 
PGC (professional graphics 
card), differences from 
Macintosh display, 557 
Phaser 200e Color Printer, 
252, 254-255 

Phaser 200i Color Printer, 
252, 254-255 
Phaser 111 PXi color 
printer, 250 

Phaser USD Color Printer, 
255-257 

Philips Brilliance 1720 
17-inch monitor, 206 
phones, see telephones 
phone lines 

ANALOG phone lines, 

346 

DIGITAL phone lines, 346 
modems, connecting, 346 
Phone Pod (GeoPort), 330 
PhoneNet connectors, 
362-363, 366, 379-380 
PhoneNet StarCont roller 
hub, 379-380 
phosphor burn-in 
(monitors), 682, 812-813 
Photo CD, 278-283 
Photo-CD writers, 263 
photodiodes (flatbed 
scanners), 278 
photographs 

35 mm slide scanners, 291 
colors, 282 
editing, 280 
fillers, 282 
Photo CD, 278-283 
colors. 28 1 
editing, 281 
resolution, 281 
Photoshop software, 
280-288 
retouching, 282 
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Photoimpress software 



Pholoimpress software, 

281 

Photoshop image editing 
software, 280 
hcnclimark test results, 
482 

filters, 282 

Kai's Power Tools, 282 
physical security of 
backups, 706 
physically handicapped 
users, 188-190 
Pictinfo error codes, 921 
pictorial databases, 282 
picture waviness 
(monitors), 150 
pinouts 

AllB (Apple Desktop Bus), 
828 

DB-9, 828 
pins 

cables, 146 

peripheral inputs, 146 
pitch (sound), 625-626 
pixel clocks Oi^onitors), 

576 

pixels (monitors), 7, 191 
alpha channels, 577 
aspect ratio, 192 
display dimensions, 557 
dithering, 575 
dot pitch, 192 
filling display screen, 816 
LCD monitors, 823 
maximum depths, 583 
scanners, 279 

PL-410 laser printer (QMS), 
238-239 

PlaiiVLalk, 325-327, 632 
Plaintalk Microphone, 327 
plastic skins (keyboards), 
160 

platforms, connecting in 
networks, 373-374 
platters, 213-214 
head crashes, 221 
reading/writing, 213 
KPMs (revolutions per 
minute), 215 
sectors, 214, 221 



thin-film media, 213 
tracks, 214 

PLl Infinity 88/RW44 
Syqust drive, 267 
PLl SuperFloppy floppy 
disk drive, 272 
PLP 11 laser printer, 
235-238 

PMTs (photomultiplier 
tubes) (drum scanners), 
278-279, 285 
pointers, freezing, 883 
pointing device, see mouse 
polarized filters 
(monitors), 810 
policies (networks), 389 
pollutants 

preventing from entering 
equipment, 678, 

683-684 

removing build-up, 
675-677 
portability 

external hard drives, 218 
PowerPCs, 112 
portable printers, 246-248 
duty cycles, 246 
ink, 246 

Kodak Diconix 701, 247 
MobileWriter PS, 247-248 
Portable Style Writer, 247 
power supply, 246 
thermal wax, 246 
WriteMove 11, 247 
portable scanners, 288 
Portable Style Writer 
printer, 247 
ports 

ADB (Apple Desktop Bus) 
port, 827-829 
GcoPort, 329-330, 953 
input ports, 141 
parallel ports, 158 
printers, 255-256 
SCSI ports, 152 

compact Macs, 598 
device independent, 
154 

serial ports, 159 
error codes, 909 
troubleshooting, 734-738 



positive ID codes (error 
codes), 905-906 
PostScript printer 
language, 761-762 
cloned, 762 
errors, 764 
PostScript printers, 
229-230 

imagesetters, 228 
laser printers, 234 
trojan horses, 943 
power cables, 617 
power conditioners, 680 
power cycling, 681-682 
Power Mac 6100/60, 85-86 
benchmark test results 
(MacBench), 473-474, 
547 

input capabilities, 144 
memory (RAM 
configuration), 489 
monitors, 824 
non-compatible 
programs, 853 
upgrading, 432-436 
Ry\M, 515-517 
video monitor screen 
disappearance, 595 
Power Mac 61(K)/60AV, 
86-88 

benchmark test results 
(MacBench), 473-474, 
547 

logic board upgrade kit, 
414, 551 
non-compatible 
programs, 853 
upgrading, 432-436 
video monitor screen 
disappearance, 595 
Power Mac 7100/66, 88-89 
input capabilities, 144 
jumping cursor, 824-825 
logic board upgrade kit, 
414 

memory (RAM 
configuration), 489 
non-compatible 
programs, 853 
upgrading, 432-436 
RAM, 517-518 



PowerBook Duo 250 
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video monitor screen 
disappearance, 595 
Power Mac 7100/66 L2 
model 

benchmark test results 
(MacBench), 547 
Power Mac 7100/66AV, 
89-90 

benchmark test results 
(MacBench), 547 
logic board upgrade kit, 
414 

upgrading, 432-436 
video monitor screen 
disappearance, 595 
Power Mac 8100/80, 90-91 
benchmark test results 
(MacBench), 547 
input capabilities, 144 
jumping cursor, 824-825 
logic board upgrade kit, 
414 

memory (RAM 
configuration), 489 
upgrading, 436-438 
RAM, 518-519 
video monitor screen 
disappearance, 595 
Power Mac 8100/80AV, 
92-93 

logic board upgrade kit, 
414 

upgrading, 436-438 
video monitor screen 
disappearance, 595 
Power Manager 

error codes, 921, 928-929 
Sad Mac error codes, 929 
power off button, 850 
power strips, 147, 680 
power supply 

analog board removal 
(early Macs), 739 
blackouts, 679 
brownouts, 679 
chronic low line voltage, 
679 

disaster plan power 
supply, 686 

external hard drives, 218 
failures, 878 



filtering, 147 
noise, 679 
peripherals, 147 
portable printers, 246 
power strips, 147 
protection devices 
power conditioners, 

680 

power cvcling, 

681-682 

surge suppressors, 

679- 680, 685, 688 
UPS (uninterruptible 

power supply), 

680- 681 

safety concerns, 690 
spikes, 679 
surges, 679 
troubleshooting, 725, 
739-741 

upgrades (accelerator 
cards), 598 
UPS (uninterruptible 
power supply), 147 
PowerBook 100, 33-34 
memory (RAM 
configuration), 520 
upgrading R.AM, 524 
PowerBook 140, 34-35 
floppy disk drives, back 
lighting shielding, 
793-794 
memory (RAM 
configuration), 520 
upgrading RAM, 524 
PowerBook 145, 39 
memory (RAM 
configuration), 520 
upgrading l^M, 
524PowerBook 145B, 
67-69 

memory (RAM 
configuration), 520 
upgrading RAM, 524 
PowerBook 160, 44-45 
enablers, 128, 847 
memory (RAM 
configuration), 520 
monitors, 198 
upgrading RAM, 526 



PowerBook 165, 72-74 
memory (RAM 
configuration), 521 
monitors, 198 
upgrading RAM, 526 
PowerBook 165c, 54-55 
enablers, 128, 847 
memory (RAM 
configuration), 521 
monitors, 198 
upgrading RAM, 526 
PowerBook 170, 36-37 
memory (RAM 
configuration), 521 
monitors, 198 
upgrading RAM, 524-525 
PowTrBook 180 
enablers, 128, 847 
memory (RAM 
configuration), 522 
monitors, 198 
upgrading RAM, 526 
PowerBook 180c 
enablers, 128, 847 
memory (RAM 
configuration), 522 
monitors, 198 
upgrading RAM, 526 
PowerBook 520, 98-100 
PowerBook 520c, 100-102 
I’owerBook 540, 102-104 
PowerBook 540c, 104-105 
PowerBook Duo 210, 46-47 
enablers, 128, 847 
memory (RAM 
configuration), 522 
monitors, 198 
SCSI devices, 804 
upgrading RAM, 526 
PowerBook Duo 230, 61-63 
enablers, 128, 847 
memory (RAM 
configuration), 523 
monitors, 198 
SCSI devices, 804 
upgrading RAM, 526 
PowerBook Duo 2vS0 
enablers, 128, 847 
memory (RAM 
configuration), 523 
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PowerBook Duo 250 



monitors, 198 
SCSI devices, 804 
upgrading RAM, 526-527 
PowerBook Duo 270c 
enablers, 128, 847 
memory (RAM 
configuration), 523 
SCSI devices, 804 
upgrading RAM, 526-527 
PowerBook Duo 280, 
105-106 

PowerBook Duo 280c, 
107-108 
PowerBooks 

expansion slots, 336 
floppy disk drives, 618, 
620' 

hard drives, 216, 618 
keyboards, 835 
microphones, 629 
modems 

acoustic couplers, 345 
express modems, 
348-349 

fax modems, 352 
monitors, 822-823 
opening hardware 
casings, 497 
portable printers, 246 
portable scanners, 288 
SCSI device concerns, 
804-805 
securing, 687 
Torx-10 driver tool, 151 
Torx-8 driver tool, 151 
PowerMac SoftWindows 
program, 658 
PowerPC Netware 
software, 360 
Pow'erPC processors, 
109-112 

PowerPC 601, 59, 109, 
544 

PowerPC 603, 1 10 
PowerPC 604, 1 10 
PowerPC 620, 1 10 
software conflicts, 853 
transistors, 1 1 1 
PowerPC Workgroup 
Servers, 360 



PowerPCs, 59, 109-113 
audio capabilities, 1 1 1 
buses 

FireWire bus, 1 10 

Nubus, 110 

PCI (Peripheral 
Component 
Interconnect) bus, 

no 

QuickRing bus, 110 
CD-ROM drives, 623 
chips, 59, 109-112, 544 
Finder 7.1.2, 116 
handwriting recognition 
technology. 111 
hard drives, 112, 618 
interfaces, 112 
microphones, 112 
monitors, 1 1 1 
NuBus cards, 338 
NuBus expansion slots, 
338 

NuBus video board, 824 
optical storage, 1 12 
PDS cards, 338 
portability, 112 
real time capabilities, 112 
speech recognition 
technology, 111-112 
System 7.1.2, 116 
television, 824 
upgrades, 414, 548-549, 
551 

CD-ROM drives, 415, 
551 

compatible systems, 
543-544 

hard drives, 549 

logic board upgrades, 
543-545 

PowerPC 6100AV/60 
Logic Board Upgrade, 
551 

PowerPC 7100/66 
Logic Board Upgrade, 
551 

PowerPC 7100AV/66 
Logic Board Upgrade, 
551 



PowerPC 8100/80 
Logic Board Upgrade, 
551 

PowerPC 8100AV/80 
Logic Board Upgrade, 
551 

RAM (random-access 
memory), 545 
system 

recommendations, 

549- 551 

upgrade cards, 414, 
543-548, 551, 
606-608 

upgrading vs. buying, 

550- 552 

video cards, 549 
internal CD-ROM 
drives, 415 
virtual reality. 111 
visual abilities, 111 
PowerPrint printer driver/ 
cable package, 744 
PowerPro Cards (DayStar 
Digital), 548 

PowerSecretary, 186-187, 
632-633 
PowerTalk, 131 
catalogs, 131 
configuring for traveling 
users, 131 
Key Chain, 131 
Mail, 131, 137 
PPC Upgrade Card, 414, 
545-547, 551 
benchmark test results 
(MacBench), 547 
compatible systems, 547 
expansion slots, 548 
performance limitations, 
548 

PowerPC 601 chip, 545 
PPDs (Printer Print 
Description files), 759 
PR (Performance Rating), 
443-480 

PRAM (Parameter RAM), 
869 

Premiere 3.0 application, 
314, 318-319 



programs 
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Prentke Roniich, 189 
PrePress Direct Catalog, 
281 

preventing breakdowns, 
684-685 

Print dialog box, 755-760 
Print Manager error codes, 
919 

print resolution, 758 
print ribbons (dot-matrix 
printers), 231 
print ser\^ers, 356 
printer languages, 760-762 
printer ports, 734 
printers, 227, 231 
AppleTalk networked, 

748 

buying, 230-231 
cables, 946 
color printers, 248, 
250-255 

dye sublimation 
printers, 228, 249, 
255-256 
fonts, 254 

imagesetters, 260-261 
inkjet printers, 249 
paper, 249, 254-255 
resolution, 254 
speed, 248 

dot-matrix printers, 228, 
231 

networking, 231 
resolution, 231 
sheet feeding, 231 
speed, 23 1 
drivers, 743-744 
duty cycles, 230, 235 
dye sublimation printers, 
228, 249-255-256 
hot switching, 228 
imagesetters, 228, 
260-261 

inkjet printers, 228, 
232-234 
ink, 232 

networking, 232 
paper, 232 
speed, 232 
sponges, 232 



laser printers, 228, 234- 
245 

cost, 235 
QuickDraw, 234 
toner, 243-245 
Ipi (Lines Per Inch) 
setting, 758 
maintenance, 764 
networking, 230, 

376-377, 746-750 
portable printers, 246 
duty cycles, 246-248 
ink, 246 

power supply, 246 
thermal wax, 246 
PostScript printers, 
229-230 

trojan horses, 943 
QuickDraw printers, 
229-230 
RAM, 530 

upgrades, 530-542 
resolution, 228-229 
speed, 229 

System 7.6, viewing, 137 
thermal wax printers, 228 
printing 

carbon paper forms, 231 
color documents, 765- 
766 

color separations, 760 
jagged edges in 
documents, 758 
musical notation, 638 
non-networked, 746-748 
receipts, 231 
screen color matching, 
765, 816 

PrintMonitor print 
spooler, 762-764 
private on-line services, 

347 

Pro Tools sound card, 649 
problem solving, see 
troubleshooting 
processors, see chips, CPUs 
Producer Pro, 318 
Professional ColorPoint 
PSH printer, 255-257 









programs 

Access PC, 656 
Apple Mac-PC Exchange, 

656 

Bootman, 866 
CP Anti-Virus (Central 
Point), 714 

Crash Barrier, 733, 851 
DeBabelizer, 654 
Disinfectant, 713 
DiskFit Pro, 704 
DOS Mounter, 656 
Extensions Manager, 865 
file translation, 654 
Gatekeeper, 714 
Hard Disk Toolkit (FVVB), 
799 

Heaptool, 866 
Help!, 733 
INIT Picker, 865 
Mac/PC version file 
sharing, 653 
MacEKG (MicroMat 
Computer Systems), 733 
MacLinkPlus (DataViz), 
654 

MacTools DiskFix, 732 
non-Power Mac 
compatible, 853 
Norton Utilities, 732 
NowSave, 851 
Redux Deluxe, 705 
Retrospect, 702 
Retrospect Remote, 704 
SAM (Symantec AntiVirus 
for Macintosh), 713 
SCSI Probe, 736 
SoftPC, 657-658 
SoftPC with Windows, 

657 

SoftWindows, 658-661 
stopping hangups 
(Command (K)+period 
(.) keys), 850 
System 7 FuneUp, 857 
Transverter Pro, 654 
video test, 586 
Color TPG, 588 
Snooper, 588 
Virex, 714 

virus protection, 863 
see also software 
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projectors 



projectors, 570-573 
Prometheus modem, 353 
protocols, 362-364 

data links, 362, 364-377 
AppleTalk, 381 
litherNet, 363, 
365-377 

LocalTalk , 364-377 
OSl (Open Systems 
Interconnection) 
model, 362, 364 
SNA (System Network 
Architecture), 382 
TCP/IP, 382 
I'oken Ring, 365 
transmission 
mediums, 368-377 
MIDI serial 
communication 
protocols, 633 
modems 

data compression 
protocols, 343 
error correction 
protocols, 342 
file transfer, 344 
modulation, 342 
PS-410 laser printer (QMS), 
236-237 

Public Utilities disk 
o|)timizer program, 443 
Pubiish and Subscribe, 126 
purchasing 

hardware equipment, 
416-417 

modems, 345-346 
monitors, 194, 204 
mouse, 832-833 
printers, 230-23 1 
scanners, 280-288 
SIMMs, 487 
speakers, 310-311 
Puzzle test (Speedometer 
4.0), 442 



Q 



QMS, 236, 252 
Quadra 

700/900 maximum pixel 
depths, 583 

video pin-outs, 569-570 
video/display pin-outs, 
566-567 

VRAM problems, 585 
Quadra 600AV 
sound, 631 

upgrading to PowerPC, 
544 

Quadra 605, 76-78 
hard drives (internal 
drive bays), 618 
input capabilities, 144 
memory (RAM 
configuration), 489 
monitors, 196 
System Enabler, 847 
upgrading, 430-432, 432 
RAM, 510-511 
VRAM, 528 
Quadra 610, 80-81 

A/UX operating system, 
387 

benchmark test results 
(MacBench), 471-483, 
546 

CD-ROM drives, 623 
enablers, 128, 847 
expansion slots, 336 
hard drive (internal drive 
bays), 618 

input capabilities, 144 
memory (RAM 
configuration), 489 
monitors, 196 
upgrading, 431-432 
internal CD-ROM 
drive, 415 
RAM, 511 
to PowerPC, 550, 

543-544 

upgrade cards, 544 
VRAM, 528 



Quadra 610 DOS 
compatible, 56-57 
upgrading, 431-432, 432 
Quadra 650, 81-83 
A/UX operating system, 
387 

benchmark test results 
(MacBench), 471-483, 
546 

CD-ROM drives, 623 
enablers, 128, 847 
expansion slots, 336 
hard drives (internal 
drive bays), 618 
input capabilities, 144 
memory (RAM 
configuration), 489 
monitors, 196 
upgrading, 431-432 
internal CD-ROM 
drive, 415 
RAM, 511-512 
to PowerPC, 550, 
543-544, 606-608 
VRAM, 528 
(Juadra 660 

hard drives (internal 
drive bays), 618 
Quadra 660AV, 69-72 
benchmark test results 
(MacBench), 471-483 
546 

CD-ROM drives, 623 
CPU, 324 
enablers, 128, 847 
input capabilities, 144 
memory (RAM 
configuration), 489 
sound, 631 

upgrading, 432-434, 436 
RAM, 512-513 
VRAM, 528 
monitors, 196 
upgrading to PowerPC, 

543, 550 

Quadra 700, 30-31 

A/UX operating system, 

387 

accelerator cards, 604-606 
•Astec power supply, 740 
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benchmark test results 
(MacBench), 546-547 
expansion slots, 336 
floppy disk drives, 619 
hard drives 

internal drive bays, 
618 

removing, 621 
input capabilities, 144 
memory (RAM 
configuration), 489 
monitors, 196 
upgrading, 430-432 
RAM, 513 

to PowerPC, 544, 550, 
606-608 
VRAM, 528 
Quadra 800 

A/UX operating svstem, 
387 

accelerator cards, 604, 
606 

benchmark test results 
(MacBench), 546 
CD-ROM drives, 623 
enablers, 128, 848 
expansion slots, 336 
hard drives (internal 
drive bays), 618 
input capabilities, 144 
memor}^ (RAM 
configuration), 489 
monitors, 196 
upgrading, 432-436 
internal CD-ROM 
drive, 415 
RAM, 514 

to PowerPC, 543-544, 
550, 606-608 
VR.AM, 528 
Quadra 840 AV 

benchmark test results 
(MacBench), 547 
CD-ROM drives, 623 
CPU, 324 
enablers, 128, 848 
hard drives 

internal drive bays, 
618 

removing, 621 



memory (RAM 
configuration), 489 
monitors, 198 
sound, 631 

upgrading, 432-434, 436 
RAM, 514-515 
to PowerPC, 543-544, 
550 

VRAM, 528 
Quadra 900, 31-32 

A/UX operating system, 
387 

accelerator cards, 604, 606 
benchmark test results 
(MacBench), 547 
CD-ROM drives, 623 
expansion slots, 336 
hard drives 

internal drive bays, 618 
removing, 621 
input capabilities, 144 
memory (RAM 
configuration), 489 
monitors, 198 
SCSI buses, 805 
upgrading, 431-432 
Apple Workgroup 
Server 95, 414 
internal CD-ROM 
drive, 415 
RAM, 515 

to PowerPC, 544, 550, 
606-608 
VRAM, 528 
Quadra 950, 59-61 

A/UX operating system, 
387 

accelerator cards, 604, 606 
benchmark test results 
(MacBench), 547 
CD-ROM drives, 623 
expansion slots, 336 
hard drives 

internal drive bays, 618 
removing, 621 
input capabilities, 144 
memory (RAM 
configuration), 489 
monitors, 198 
SCSI buses, 805 



upgrading, 432-434, 436 
Apple Workgroup 
Server 95, 414 
internal CD-ROM 
drive, 415 
RAM, 515 

to PowerPC, 544, 547, 
550, 606-608 
VRAM, 528 
quantizing 

MIDI sequencers, 637 
sound recordings, 626 
Quantum Daytona 256 S 
hard drive, 222 
Quantum Grand Prix 4280 
S hard drive, 224-225 
Quantum ProDrive LPS 
170 S hard drive, 221 
QuarkXPress, 752 
Queens Problem test 
(Speedometer 4.0), 442 
QueStick joystick, 1 72 
question mark icon, 
884-885 
QuickDraw 
32-bit, 55-556 

Display Card 8/24 GC, 
578 

hardware 
requirements, 556 
accelerators, 599-600 
color 

GLUT (Color Look Up 
Table) mode, 555 
software, 556 
error codes, 911,915 
printer language, 760-761 
printers, 229-230, 234 
screen draw routines, 554 
QuickFlix!, 319 
Quickimage 24 video 
capture board, 299 
QuickRing bus, 1 10 
Quicksort test 
(Speedometer 4.0), 441 
QiiickTake 100, 294, 948 
QuickTime movies, 293, 
297, 306, 310 
SCSI accelerator cards, 
600 




J's, 












998 



QuickTime movies 



soundtracks, 629-630, 648 
video editing systems, 
313-314 
quitting frozen 
applications (K + Option 
+ Escape keys), 850 
QWERTY keyboards, 
158-159, 834 

R 



Radar 4.0 software, 394 
radiation, 193 

ELF (Extremely Low 
Frequency) radiation, 
193 

monitors, 111 
VLF (Very Low 
Frequency) radiation, 
193 

radio frequency emissions 
(monitors). 111, 193 
radio frequency 
interference (RFI), 679, 
684 

MIDI, 634 
monitors, 150 
shielding external hard 
drives, 218 
Radius, 300 

Radius LeMansGl* 24-Bit 
Display accelerator card, 
613-614 

Radius PrecisionColor 
Pivot monitor, 204-205 
Radius Rocket accelerator 
card, 609-610 
Radius VideoVision video 
capture board, 300 
RAID (Redundant Array of 
Inexpensive Disks), 214, 
219-220 

RAM (Random-access 
Memory), 485 
adding additional, 485 
caches, 600-601 
chips, 486 

digital audio recorders, 
644 



DRAM (dynamic-RAM), 
486, 947 
expanders 

32-Bit Enabler, 493 
MODE32, 493 
OptiMem, 494-495 
RAM Doubler, 493-494 
installation, 490, 498-499 
printers, 255-256, 530 
scanners, 280-288 
SIMMs, 490-491 
replacing, 674 
speed, 487-490 
static-RAM, 486, 603-605, 
608 

System 6.0.x, 116-117, 
491, 600 

System 7, 126, 491-492, 
600 

System heap, 894 
upgrades, 499-527 
monitor display 
screens, 816 
PowerPCs, 545 
printers, 530-542 
VRAM (video-RAM), 486, 
528-529 

RAM disk option (Memory 
control panel), 856-857 
RAM Doubler, 493-494 
RAM-pulIer tool, 151 
random-access sound 
editing software, 626-627 
raster displays, 554-555 
RasterOps Corp., 255, 301, 
315 

RCA inputs (AV Macs), 328 
read/write heads 

floppy disk drives, 793 
hard drives, 771 
reading platters, 213 
real-time capabilities 
(PowerPCs), 112 
real-time processing, 325 
rebuilding 

Desktop files, 770, 857, 
888-890 
disks, 777 

partition maps (disks), 
770-771 



receipts, printing, 231 
receiving faxes from fax 
modems, 351 

recorders, see digital audio 
recorders 

recording sounds, 626, 

630, 646 

see also music; sound 
recovering files 
deleted files, 773 
lost files, 773-783 
Redux Deluxe program, 

705 

refilling ink in inkjet 
printers, 232 
reflections monitors, 
eliminating, 809 
reformatting diskettes, 
770-771, 793 
refresh rates (monitors), 
192, 195, 554 
registering 

hardware equipment, 687 
software, 663-664 
reinstalling System 6 files, 
869 

remote access to networks, 
395 

remote access servers 
(Apple Remote Access), 
351 

Remote Access software, 
395 

removables, 263-264 
Bernoulli drives, 264, 
267-268 

CD-ROMs, 263-265, 274 
floppy disk drives, 265, 
272 

floptical drives, 264, 270 
hard drives, 265, 273-274 
Magneto-Optical drives, 
264, 268-270 
SyQuest drives, 264-267 
tape drives, 271 

8MM tape drives, 265, 
271 

DAT (digital audio 
tape) tape drives, 

265, 271 
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Data Cassette tape 
drives, 271 
DC2000 tape drives, 
271 

DC6000 tape drives, 
271 

removing diskettes from 
floppy disk drives, 791 
rendering (accelerator 
cards), 597 
repairs 

SIMM sockets, 882 
tools, 151 

repeaters (internetworks), 
374 

repetitive stress injuries, 
159 

ResEdit 

keyboard keymaps, 834 
mouse settings, 833 
resolution 

dpi (dots per inch), 191 
graphics tablets, 173 
monitors, 191,820-821 
sense adapters, 565 
sense codes, 564-569 
Photo CD photographs, 
281 

pixels, 7, 191 
printers, 228-229 
color thermal wax 
printers, 254 
dot-matrix printers, 
231 

dye sublimation 
printers, 256 
inkjet printers, 233 
laser printers, 238-239 
scanners 

flatbed scanners, 284 
handheld scanners, 

284 

interpolated 
resolution, 278 
optical resolution, 278, 
280 

slide scanners, 291 
Resource Manager error 
codes, 911 



restart switch, 850 
results window 
(MacBench), 465-480 
retouching photographs, 
282 

Retrospect program, 702 
Retrospect Remote 
program, 704 
reverb systems, 649 
RF (Radio Frequency) 
shielding, 193 
RFI (Radio Frequency 
Interference), 679, 684 
MIDI, 634 
monitors, 150 
shielding external hard 
drives, 218 

RGB monitors, 279, 591 
jitters in images, 593 
RGB-to-NTSC converters, 
571-572 

RGB/NTSC simultaneous 
video output, 574 
ribbons (dot-matrix 
printers), 231 
RISC (Reduced Instruction 
Set Architecture) chips, 
109-110, 325 

RJ-11 connectors, 367, 828 
RJ-11 jacks, 828 
RJ-11 phone cables, 143 
RJ-45 connectors, 142, 368 
Rocket 25i accelerator 
card, 609-610 
Rocket 33 accelerator card, 
609-610 

ROMs (Sad Mac error 
codes), 922-924 
RPMs (revolutions per 
minute) (platters), 215 
RS-170 standard video 
signal, 560 

signal specifications, 563 
video timing/display 
specifications, 562 
RS-170a standard video 
signal, 561 

RS-343 standard video 
signal, 560 



s 



S-video 

expanders, 572 
inputs (AV Macs), 328 
S3600-30U1 printer, 255, 
256-257 

S7=n (wait time) AT 
command, 344 
Sad Mac icon, 875, 880-881 
error codes, 875, 927-928 
class code, 876, 
922-924 

CPU exception codes, 
929-930 

identifying problems, 
876-877, 922-927 
internal test manager 
state code, 876, 924 
Power Manager, 
928-929 

sub class code, 876, 
922-924 
test codes, 929 
safety concerns 

connecting peripherals, 
144-146 
electricity, 690 
opening hardware 
casings, 495-496 
removing floppy drives, 
620 

sags (electricity), 679 
SAM (Symantec AntiVirus 
for Macintosh) virus 
protection program, 713, 
847 

Sample Cell 11 CD, 649 
samples (sounds), 325, 649 
sampling rate (digital 
audio recorders), 626 
Samsung Electronics 
America, 236 

San Jose Flu virus, 930-932 
scan converters, 572 
scan rates (monitors), 554* 
Scan View, 293 
ScanJet lie flatbed scanner, 
288-303 
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ScanMaker 35T slide scanner 



ScanMaker 35T slide 
scanner, 291 
ScanMaker III flatbed 
scanner, 289-303 
ScanMaker MS-IISP 
(Microtek) flatbed 
scanner, 289-303 
ScanMan Model 32 
handheld scanner, 
286-288 

Scan Mate Magic drum 
scanner, 293 
scanners, 277-279, 286, 

946 

buying, 280-288 
CCD (charge coupled 
devices), 277 
copyright issues, 283 
disk space requirements, 
280-288 

document feeders, 285 
drum scanners, 277-279, 
285-286, 292-293 
colors, 285 

PM'Fs (photomultiplier 
tubes), 278-279, 285 
scanning heads, 285 
speed, 285 

fair use doctrine, 283 
flatbed scanners, 

277-278, 284, 288-290 
CCD sensors, 284 
colors, 278, 284 
light sources, 284 
operating software, 

284 

photodiodes, 278 
resolution, 284 
handheld scanners, 
277-279, 284-290 
colors, 284 
operating software, 

284 

resolution, 284 
rhe Fray, 288-290 
memory requirements, 
280-288 

OCR (Optical Character 
Recognition) software, 
278 



Photo CD, 281-283 
pixels, 279 
placement, 150 
portable scanners, 288 
resolution 
interpolated 
resolution, 278 
optical resolution, 278, 
280 

SCSI mounting problems, 
798 

slide scanners, 291 
software 

OCR (Optical 
Character 
Recognition), 283 
Ofoto, 281-288 
Photoshop image 
editing software, 280 
transparency adapters, 

285 

see also Photo CD 
scanning diskettes for 
viruses, 846 
scanning heads (drum 
scanners), 285 
scans 

documents, 283 
libraries, 282-283 
photographs, 280, 
282-288 

scheduling backups, 
696-697 

Scores virus, 710, 930-932 
Scrap Manager error codes, 
910 

screen and print color 
matching, 765 
screen buffers (memory), 
486 

screen draw routines with 
QuickDraw, 554 
screen filters (monitors), 
810-812 

screen flickers, see 
monitors 
screen painting, 
accelerating, 599-6(K), 

609 

screen savers, 392, 682, 813 



screen shots (color PICT 
files), 127 

screens, see monitors 
screwdrivers, 151 
'scri' extensions, 894 
scripting capabilities 
AppleScript, 132, 137 
WorldScript, 130 
SCSI termination, 215 
SCSI (Small Computer 
System Interface), 
152-153, 797 
accelerator cards, 600, 
644-645 

buses, 214, 336, 797, 805 
hard drives, 216 
cables, 945 

50 pin SCSI cable, 153 
length restrictions, 

800 

problems, 800-801 
troubleshooting, 
800-801 
chains, 802 
connectors, 380 
drivers, 885 
hard drives, 214, 221 
ID numbers, 153-154, 623 
SCSI devices 
Duos, 804 
IDs, 801-802 
mounting problems, 
798-799 

PowerBooks, 804-805 
problems, 797-798 
termination, 802-804 
SCSI Manager, 154, 914 
SCSI peripherals 

daisy-chains, 153-155 
ID numbers, 153-154 
software drivers, 154-155 
SCSI ports, 152 
compact Macs, 598 
device independent, 154 
termination, 736 
troubleshooting, 735-737 
SCSI Probe program, 736, 
798-799 

SCSI Sentry terminator, 

155 



SmartTouch 1 7 touch screen 



1001 



SCSI terminators, 155 
SCSlvuc Diagnostic 
Terminator, 155 
Seagate Barracuda II hard 
drive, 223-224 
searching scanned 
documents, 283 
SECAM color vidoe format, 
306 

Second Wave, Inc., 587 
Section 179 tax deductions 
(computer hardware), 

401 

sectors (platters), 214, 221 
securing hardware 
equipment, 150-151 
security, 687 
alarms, 687 
backups, 706 
desks, 149 
networks, 390-392 
seek time (hard drives), 
215-216 

Seiko Electronics 
Corporation, 255 
Seiko Instruments USA, 
252, 255 

SelectPress 600 laser 
printer, 240-242 
sending faxes 
fax modems, 351 
pre-printed faxes, 352 
sense adapters (monitors), 
565 

sense codes 

extended, 568-569 
monitor resolution, 
564-569 

sequencers (MIDI), 633 
musical notation, 636 
quantizing, 637 
serial communication 
protocols (MIDI), 633 
serial numbers (software), 
664 

serial ports, 159 
error codes, 909 
MIDI instruments, 633 
problems, 735 
see also ports 



Server Manager (remote 
keyboard), 835 
Server Sentry (Sonci 
System) software, 394 
servers, 355-356 

calendar servers, 356 
clients, 355, 375 
CPUs, 950 

database servers, 356 
e-mail servers, 356, 393 
file servers, 355, 393-394 
hardware requirements, 
357 

increasing speed, 357-358 
networking, 376-377 
networks 

accessing, 377 
security issues, 392 
personal file sharing, 
356-357 

print servers, 356 
software 

AppleShare, 355-357 
NetWare, 356 
requirements, 357 
Workgroup servers, 
358-360 

service bureaus, CD 
pre-mastering service, 

631 

Session 8, 647 
Settings command 
(MacBench Tests menu), 
465 

sharing files with PC'.s, 
356-357, 653-656 
sheet feeding (dot-matrix 
printers), 231 
shielding 

cables, 147, 150 
external hard drives, 218 
RF (Radio Frequency), 

193 

Show Balloons command, 
119 

Shutdown command 
(Special menu), 1 16, 495, 
850 

The Sieve of Eratosthenes 
test (Speedometer 4.0), 
442 



Sigma MultiMode 150 
19-inch gray-scale 
monitor, 208-209 
signal standards for video 
systems, 559 
Silent Writer Model 95F 
laser printer, 239 
SilentWriter Model 95F 
laser printer, 236-237 
Silverscanner flatbed 
scanner, 289-303 
SIMMs (Single In-line 
Memor\^ Modules), 486, 
674 

accelerator cards, 598 
buying, 487 

connections, testing, 677 
installation, 490, 498-499 
removing, 677 
sizes, 487, 490-491 
sockets, 490, 498 
repairing, 882 
speed, 490 
upgrades 

PowerPC, 545 
printers, 535 
VRAM, 528-529 
simultaneous RGB/NTSC 
video output, 574 
single dot (monitor display 
screens), 823 
single line (monitor 
display screens), 823 
SEED (Single Large 
Expensive Drive), 219 
sleep modes (monitors), 
111, 192 

slide scanners, 291 
colors, 291 
Coolscan (Nikon), 
291-303 
resolution, 291 
ScanMaker 35T slide 
scanner, 291 
Slot Manager, 873 
error codes, 922 
slots, see expansion slots 
Small Computer System 
Interface, see SCSI 
SmartTouch 17 touch 
screen, 178 
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smoke (cigarette smoke) 
damage, 146 
SMPTE l ime Code, 306 
MIDI, 634-635, 644 
SNA (System Net\vork 
Architecture )networking 
protocol, 382 
SNA*ps 3270 terminal 
emulation software, 384 
SNA*ps gateway software, 
383-384 

SNAnps Gateway, 382 
Snooper benchmark 
testing program, 478-480, 
588 

SO=n (answer rings) AT 
command, 344 
SoftPC program, 657-658 
SoftPC with Windows 
program, 657 
software 

32-bit QuickDraw, 556 
Adobe Charged software, 
605 

ApplerShare, 355-357 
backups, 702-706 
benchmark tests 

MacBench, 462-477 
MacEKG, 477-478 
Snooper, 478-480 
Speedometer 4.0, 
440-447 

broadcast video systems 
Media 100, 316 
Media Composer 400s, 
316-317 
bug fixes, 665 
CDs, 263 

Color QuickDraw, 556 
compatibility, 838 
composition and 
accompaniment 
software, 636 
data corruption, 839 
Desk rape, 265 
disk optimizer software, 
443, 772-773 
drivers 

Drive 7, 784-785 
Hard Disk Toolkit, 
784-788 



ESor2E 

videoconferencing 
software, 329 
Express Eax/Modem 
software, 330 
Extension Manager, 125 
Pax Software, 351-352 
GraceLan Update 
Manager software, 395 
Heapfixer utility, 117 
Init-Picker, 125 
installation, 839 
licences, 390-391 
major upgrades, 666 
MaxAppleZoom, 815 
memor}' requirements, 
839 

MIDI software, 636 
Cubase Audio, 

638-639 

Encore, 639-640 
Finale, 637, 640 
Master Tracks, 637-640 
Nightingale musical 
notation program, 
637, 641 

Performer, 638-639 
Studio Vision, 637, 

641 

TimeBandit, 641 
Vision, 638 
minor releases, 666 
Monitor Expander, 815 
multimedia 
Action!, 317 
After Effects 2.0,317 
Director 3.1.3, 318 
l lyperCard 2.2, 318 
Premiere 3.0, 318-319 
Producer Pro, 318 
QuickPlixl, 319 
VideoFusion, 319-320 
VideoMaker +, 

320-321 

VideoScript, 321 
VideoShop 2.0, 321 
VideoToolkit 2.0, 321 
music printing software, 
638 

NetWare, 356, 360 



network administrators 
AppleShare Admin 
software, 394 
GraceLan Server 
Manager software, 

394 

Server Sentry (Sonci 
System) software, 394 
network inspection 
GraceLan Network 
Manager software, 
394 

Radar 4.0 software, 394 
networks, 954-955 
NuVerb software, 649 
OCR (Optical Character 
Recognition), 283, 278 
OmniPage, 283 
TextBriclge, 283 
Ofoto, 281-288 
photographic image 
editing 

ColorExtreme, 281 
Photoimpress, 281 
Photoshop, 280-282 
pictorial databases 
Aldus Fetch, 282 
Kudo Image Browser 
software, 282 
processor 
incompatibilities, 
852-853 

random-access sound 
editing software, 

626-627 

registration cards, 

663-664 

Remote Access, 395 
Session 8, 647 
SNA*ps gateway software, 
383-384 

SonicStation II, 647 
sound editing and 
recording software, 636 
Audioshop, 641-642 
Deck II, 642 
Kabooml, 642 
MacRecorder, 643 
System Enablers, 847-848 



sound 
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technical support, 

840-841 

terminal emulation 
programs, 350 
Mac front-end 
softu^are, 384 
SNA^ps 3270, 384 
troubleshooting, 721-722, 
839-840 

upgrading, 391, 663 
cost/benefit analysis, 
666-669 

installation process, 
669-670 

types of upgrades, 665 
utilities 

Anubis, 221 
Apple File Exchange, 
792 

Apple Personal 
Diagnostics utility, 
843-844 

Conflict Catcher 11 
utility, 841-842 
CPU 2.0 utility, 822 
Crash Barrier utility, 
842-843 

DiskCopy utility, 793 
Hard Disk Toolkit, 221 
MacTools, 771, 

778-783 

Monitor Switch utility, 
821 

Norton Utilities, 771, 
774-778 

video editing systems 
DigitalFilm Deluxe 
1.5, 314 

Media 100, 314 
Media Composer, 314 
Media Suite Pro, 
313-315 

MoviePak2 Pro Suite, 
315 

Premiere, 314 
VideoSpigot capture 
card, 3 1 4 

VideoVision Studio, 
315-316 

virus protection software 



Disinfectant 
(freeware), 847 
Gatekeeper (freeware), 
847 

SAM, 847 
Virex, 847 
viruses, 846 
Vortex software, 649 
see also programs 
software crashes, 220 
softw^are drivers 
installation, 146 
SCSI peripherals, 154-155 
software interfaces 
(upgrades), 668 
software requirements 
cross platform networks, 
374 

servers, 357 

software upgrade demos, 
667-668 

Software Utility Update 

1.01., 133 

Software Utility Update 

2.0. 1, 133-134 
software versions 

(Speedometer 4.0), 446 
SoftWindows program, 
658-661 

soldering irons, 151 
Sonic Systems HubLite 
hubs, 379 

Sonic Systems, Inc., 394 
SonicStation II, 647 
Sonnet FPU upgrade cards, 
612-613 

Sonota font, 638 
Sony, 255, 585, 592 
sorting files by date for 
backups, 699 
sound, 625, 651-652, 878 
Alert sounds, 630 
audio CD drives, 63 1 
chips 

stereo chip, 628 
synthesizer chips, 628 
clip sounds, 629 
copyright laws, 629 
death tones, 877-878 
digital audio, 326-327 
digital audio recorders, 
626 



Deck II, 631 
distortion, 626 
editing, 626-627 
MacRecorder, 628-629 
noise, 626 

quantizing recordings, 
626 

RAM, 644 
sampling rate, 626 
sound cards, 643 
storing, 626 
editing and recording 
software, 641-643 
fans, 878 
frequency, 625 
grinding sounds, 878 
intensity, 625, 626 
memory requirements, 
631 

microphones, 629 
MIDI (Musical 
Instrument Digital 
Interface), 626-627 
data bytes, 627 
editing, 627 
headphones, 310 
instruments, 645-646 
speakers, 310-311 
status bytes, 627 
synthesizers, 645 
problems, 726 
recording, 630 
recordings 
editing, 646 
saving, 646 
reverb systems, 649 
sampled sounds, 325, 

628, 649 

sound cards, 644-645 
sound editing and 
recording software, 630, 
636 

spectrum, 625 
speech recognition, 
630-633 

speech synthesis, 628-629 
squealing sounds, 878 
system requirements, 643 
QuickTime movies, 
629-630, 648 
whistling sounds, 878 
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sound cards, 644-645 
Audiomedia sound cards, 
643, 647 

digital audio recorders, 
643 

NuMedia, 648 
Pro Tools sound card, 649 
sound chips, 629, 631 
Sound Control panel, 630 
sound files 
AIFF, 630 
FSSD, 630 
Movie, 630 
System 7, 630 
deleting, 124 
inserting, 123 
Sound Manager error 
codes, 911-912 
soundtracks (QuickTime 
movies), 629-630, 648 
speakers, 310-313, 948 
buying, 310-311 
high-fidelity speakers, 310 
magnetic shielding, 311 
ports, 738 

Special menu commands 
(Shutdown), 495, 850 
SpectraStar QIO color 
thermal wax printer, 254 
SpectraStar Q102 color 
thermal wax printer, 
252-254 

spectrum (sound), 625 
Speech Macro Editor, 328 
speech recognition 
AV Macs, 323-324, 326 
handicapped users, 
632-633 

Jabra EarPHONE, 186-187 
macros, 326 
microphones, 327 
PlainTalk, 327, 632 
PowerPCs, 111 
input devices, 112 
keyboards, 112 
PowerSecretary, 632-633 
voice commands, 

630-631 

Voice Navigator II, 
187-188 



speech synthesis 
audio notes, 629 
handicapped users, 
632-633 
MacInTalk, 628 
Speed Disk (Norton 
Utilities), 777 
Speed Disk disk optimizer 
program, 443 
speeding 

calculation abilities 
(FPUs), 599 

CPUs (Central Processing 
Unit), 599-600 
screen painting, 599-600, 
609 

Speedometer 4,0, 7, 
440-447 

Analysis Window, 447 
Bubble Sort test, 442 
Color QuickDraw Tests, 
442 

Dhrystones test, 441 
Fast Fourier Analysis test, 
442 

floating point matrix 
multiply test, 442 
integer matrix multiply 
test, 442 
obtaining, 447 
Performance Rating Tests, 

443- 483 

permutations test, 442 
Puzzle test, 442 
Queens Problem test, 442 
Quicksort test, 441 
system information, 

444- 446 

The Sieve of Eratosthenes 
test, 442 

The Tower of Hanoi test, 
441 

Whetstones test, 441-480 
spherical monitors, 822 
spikes (electricity), 679 
spindles (hard drives 
crashes, 220 
speed, 215-216 
sponges (inkjet printers), 
232 



spoolers 

PrintMonitor, 762-764 
problems, 762-764 
squealing sounds, 878 
SRAM (Static-RAM) 
accelerator cards, 597 
StageTw'o Rocket 
accelerator card, 609-610 
star topologies (networks), 
372-377 

Start Manager, 872-874 
error codes, 913-914 
startup documents, 116, 
893-894 

see also extensions 
Startup Manager Extension 
Manager, 900-901 
startup sequence, 871-872 
initialization, 872-873, 
879, 881 

stopup sequence, 875-888 
system startup, 873-875 
startup sound problems, 
727 

startup tone, 872, 879-881 
static electricity, 682 
ADB (Apple Desktop Bus) 
port, 827 

antistatic strap, 151 
gremlins, 145 
grounding, 685 
Static-RAM, 486 
Static-RAM (SRAM) 
accelerator cards, 597 
Static-RAM cache 

DayStar Image 040 CPU 
accelerator card, 605 
DayStar Quad 040 
accelerator card, 604 
DayStar Value 040 card, 
603 

DiiMOCache 030 
accelerator card, 608 
stationary, creating, 126 
stationary pad (System 
7.0), 126 
statistics 

graphics systems 
(Speedometer 4.0), 446 
hardware systems 
(Speedometer 4.0), 444 
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system managers 
statistics (Speedometer 
4.0), 446 

status bytes (MIDI), 627 
Steadicani Ir. camcorder, 
294 

Steinberg, 639 
step-time entry (musical 
notation), 637 
stereo chips, 628 
STLROID Trojan Horse, 

943 

still video cameras, 

293-297 

Stingray trackball, 170 
stopping hungup programs 
(Command (K) + period 
O keys), 850 

stopup sequence, 875-888 
death tones, 877-878, 881 
Sad Mac icon, 875, 880 
startup tone, 881 
troubleshooting, 879-888 
'"Welcome to Macintosh" 
empty message box, 
885-886 
storage 

magnetic storage, 1 12 
near-line storage, 265 
on-line storage, 265 
optical storage, 1 12 
removeable hard drive 
storage, 265 
see also drives 
Storage Allocator error 
codes, 910 

stretching monitor display 
screens, 816 

string controllers (MIDI), 
645-646 

stripe pitch (Sony 
Trinitron monitors), 587 
Studio Vision MIDI 
software, 637, 641 
StyleWriter II inkjet 
printer, 232-233 
sub class code (Sad Mac 
error codes), 876, 922-924 



subsystem tests 
(MacBench), 462-483 
disk subsystem test, 

464- 480 

processor subsystem test, 

462- 483 

selecting settings, 

465- 480 

video subsystem test, 

463- 483 

Suitcase 2.x (System 7.1), 
130 

Summagraphics, 175 
SummaSketch FX graphics 
tablets, 175 
Super VGA monitors, 
194-195 

aspect ratio, 194 
enabling, 569 
SuperMac PressView 21 
Display System monitor, 
209-210 

SuperMac ProofPositive 
Family printers, 259 
SuperMac Technology, 

178, 314 

Supra modem, 353 
surge suppressors, 679-680, 
685, 688 

extension cords, 680 
power strips, 680 
surges (electricity), 679-680 
SVGA monitors, 194-195 
garbled display, 819-820 
green cast, 814-815 
switchable active 
termination (external 
hard drives), 218 
Switcher program, 116 
Symantec Corp., 732, 774 
Symbionts Extension 
Manager, 898-899 
sync, 325 

sync on green processing 
monitors, 594 
Synex, 181 

synthesizer chips, 628 
synthesizers, 633-634, 645 



SyQuest drives, 264-267 
cartridges, 266 
SCSI mounting problems, 
798 

capacities, 265 
on-line storage, 265 
SysEnvirons error codes, 
920 

System installation, 
890-893 

System 0.97, 115 
System 1.0, 115 
System 2.0, 115 
System 3.0, 116 
System 3.1, 116 
System 3.2, 116 
System 3.3, 116 
System 4.1, 116 
System 4.2, 116 
System 6.0.x, 116-117 
CDEVs/INlTs load order, 
862-865 

Desktop file, rebuilding, 
888-890 

control panels, 117 
desk accessories, 122 
extensions, 893 
fonts, 126 
hard drive space 
requirements, 116 
memory addressing, 873 
memory requirements, 
116-117, 491 
Multifinder, 117 
PRAM (Parameter RAM) 
corruption problems, 
869 

RAM cache, 600 
System Heap, 865-869 
Trash Can, 117 
troubleshooting, 861 
upgrading to System 7, 
132-133 

System 6 does not run in 
32-bit mode error 
message, 886 
System 7, 116-117 
aliases, 121-122 
Apple events, 127 
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Apple Menu Items Folder, 
122, 123 

balloon help, 118 
Compatibility Checker, 
117-118 

control panels, 121, 
125-126, 893 
Desktop DB file, 
rebuilding, 889-890 
Desktop DF file, 
rebuilding, 889-890 
desk accessories, 122, 125 
desktop patterns, 126 
extensions, 125, 893-894 
files 

sharing, 126, 356-357 
viewing, 119 
Finder, 125 
Finder windows, 
customizing, 121 
fonts, 122, 126 
icons, 119 
keyboard layouts 
deleting, 124 
inserting, 123 
keyboard shortcuts, 123 
memor>' addressing, 873 
memory requirements, 
118, 126, 491-492 
Multifinder, 118 
Publish and Subscribe, 

126 

RAM cache, 600 
screen shots (color PICT 
files), 127 
sound files, 630 
deleting, 124 
inserting, 123 
stationary pad, 126 
System File, 123 
System Folder, 123 
Trash Can, 121 
troubleshooting, 849 
upgrading 6.0.x, 132-133 
System 7 Pro, 116, 130 
AppleScript, 132 
PowerTalk, 131 
System 7 TuneUp program, 
857 

System 7.0.1, 116 
System 7.0. IP, 116 



System 7.1, 116, 127 
file sharing, 130 
fonts, 130 

System Enablers, 847-848 
WorldScript, 130 
System 7.1.2, 116 
System 7.1P, 116 
System 7.5, 116, 136-138 
System 7.6, 137 
system crashes, 851-852, 
862 

System Enablers, 847-848 
system error messages 
system errors, 886-888 
error codes, 906 
ID numbers, 720 
system files 

backups, 695-696 
copying to diskette, 845 
eliminating as problems, 
723 

multiple copy problems, 
852 

reinstalling for System 6, 
869 

System 7.0, 123 
System Heap (RAM), 
865-869, 894 
system information 
MacBench, 464-480 
Speedometer 4.0, 44-446 
system managers statistics 
(Speedometer 4.0), 446 
System Network 
Architecture (SNA) 
networking protocol, 382 
system performance, 
see measuring 
performance 
System Release 5.0, 1 16 
System Release 6.0, 116 
system requirements 
system software 
enablers, 130 
upgrading, 132-133 
system startup, 873-875 
System Update 3.0, 

134-136 

System zone expansion 
resource (extensions), 895 
SysX virus, 712 
'sysz' extension, 895 
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T4 virus, 712, 940-941 
tables, see desks 
tablets, see graphics tablets 
Faligcnt technology 
(OpenDoc), 137 
tape backups, 701 
tape drives, 271 

8MM tape drives, 265, 

271 

D.AT (digital audio tape) 
tape drives, 265, 271 
Data Cassette tape drives, 
271 

DC2000 tape drives, 271 
DC6000 tape drives, 271 
SCSI mounting problems, 
798 

tax deductions for 
hardware equipment, 
400-401 
TCP/IP 

networks, 386 
networking protocol, 382 
technical support, 623 
consultants, 840 
MacBench, 467-480 
on-line services, 840 
software, 840-841 
user groups, 840 
Technology Works, 
394-395, 835 
Technosis, 733 
TechPool lYansverter Pro 
program, 654 
I'echWorks HubWorks-8 
hubs, 379 

l echWorks TechStar hubs, 
379-380 

TccMar Ql /DAT 4 tape 
drive, 272 
Tektronix, 252, 255 
Telebit PEP modulation 
protocol, 342 

teleconferencing, 112, 323 
telephones 
answering, 632 
GeoPort, 329-330 
Jabra Ear PHONE, 

186-187 



transmission medium (networks) 
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telephony, 325 
television 

compability with NTSC 
monitors, 195 
connecting to Macs, 
570-573 
monitors (radio 
frequency emissions), 
193 

NTSC (National 
Felevision Standards 
Committee), 306 
PowerPCs, 824 
temperature requirements 
for storing diskettes, 793 
Temporal Acuity Products, 
641 

terminal emulation 
IBM 3270 termainal 
emulation, 382 
Mac front-end software, 
384 

modems, 350 
termination 

SCSI, 155, 215, 736, 
802-804 

switchable active 
termination external 
hard drives, 218 
test codes (Sad Mac icon), 
929 
testing 

connections 

expansion boards, 677 
floppy drives, 619 
SIMMs, 677 
disks, 619 

extensions, 902-903 
hard drive, 845-846 
network wiring, 393 
system performance, 
439-480 

Tests menu commands 
(MacBench), 465 
Tetricycle Trojan Horse, 
943 

Texas Instruments, 236 
Text-to-Speech (T1\S) 
translation, 325 



PextBridge OCR software, 
283 

TextEdit error codes, 915 
thermal recalibration 
(hard drives), 223 
thermal wax printers, 
252-255, 228 
fonts, 254 
paper, 254-255 
portable printers, 246 
resolution, 254 
thick coaxial cable 
transmission medium, 
370-377 

thin coaxial cable 
transmission medium, 
369-377 

I hin EtherNet, 369, 372 
thin-film media (platters), 
213 

ThinNet, 369 
'thug' extensions, 894 
Threads Manager (System 
7.5), 138 

throughput levels (hard 
drives), 216, 219 
thru boxes (MINI 
interfaces), 634, 644 
ThunderScan handheld 
scanner, 284 

Thunderstick joystick, 172 
Thunderstorm image 
processing cards, 280-282 
riuinderware, 286, 288 
Tiger Software, 288 
timbre (sound), 625 
time savings gained from 
upgrades, 405-409 
time thermometer freezes, 
850 

PimeBandit MIDI 
software, 641 
Toby cards, 815, 820 
TokaMac II FX accelerator 
cards, 610-611 
Token Ring 4/16 NB Card, 
383 

Token Ring data link, 365 
toner (laser printers), 
243-245 



tools, 151 

Top Cat virus, 936-937 
topologies (networks), 362, 
372-377 
bus, 372-377 
hubs, 372, 379 
star, 372-377 
Torx-10 driver tool, 151 
Torx-15 driver tool, 151 
Torx-8 driver tool, 151 
touch screens, 159, 

176-178 

CRT monitors, 176 
kiosks, 306 
LCD screens, 176 
TouchMonitors touch 
screens, 178 

Touchstone Technolog}', 
329 

TouchWindow touch 
screen, 177 

The Power of Hanoi test 
(Speedometer 4.0), 441 
TPS bar code readers, 183 
TPS Electronics, 183 
TPS magnetic stripe 
readers, 183 
trackballs, 142, 159, 
168-169 

Trackman trackball, 170 
tracks (platters), 214 
trading hardware 
equipment, 416 
TrakMate trackball, 170 
transformer failures, 878 
transitors (chips), 111 
translation programs for 
files, 654 

transmission medium 
(networks), 362, 365-377 
EtherNet with twisted 
pair, 368-377 
fiber-optic cable, 371 
LocalTalk with twisted 
pair, 365-377 
thick coaxial cables, 
370-377 

thin coaxial cables, 
369-377 

twisted pair, 365-377 
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transparency adapters 



transparency adapters 
(scanners), 285 
Transverter Pro program, 
654 

Trasli Can 

System 6.0.x, 1 17 
System 7.0, 121 
The Tray, 288-290 
Trinitron monitors, 585 
stripe pitch, 587 
visible lines, 592 
Trojan Horses, 942-943 
troubleshooting, 719-720, 
729-734, 837-840 
black screen, 881-882 
booting failures, 769 
burning smell, 878 
crashes, 887 
dead Macs, 724-727 
death tones, 881 
disappearing Happv Mac 
icon, 884-885 
disk errors, 770-771 
empty message box, 
885-886 
error messages 

System 6 does not run 
in 32-bit mode, 886 
Wrong system version 
error message, 
886-887 

floppy disk icon, 884 
floppy disk with question 
mark icon, 883-884 
floppy disk with "'X'' 
icon, 884 

freezes, 882-883, 886-887 
gray screen, 882 
hard drives, 769, 783 
monitor problems 

blank display, 821-822 
checkerboard pattern 
screen display, 880 
flickering picture, 
822-823 
garbled picture, 
819-820 
ghosts, 820 
line screen display, 

880 



single dot display 
screen, 823 
single line display 
screen, 823 
wavy picture, 1 50, 
818-819, 823-824 
ports, 734-738 
question mark icon, 
884-885 

Sad Mac icon, 881 
SCSI devices, 797-799 
software, 838-840 
sounds, 878 
starting system, 879, 
879-880 

startup tone, 881 
System 6, 861 
System 7, 849 
system crashes, 851-852 
System errors, 887-888 
System Heap (System 6), 
865-869 

viruses, 846-847 
TrueType fonts, 126 
Truevision, 32 1 
Truevision Bravado24 
video capture board, 
297-298 

ITS ( rest-To-Speech) 
translation, 325, 327 
tuning monitors, 813 
brightness, 812, 814 
contrast, 814 
convergence settings, 

814, 817-818 
focus, 817-818 
Turbo Mouse 4.0 trackball, 
170 

rurboPS/300p laser 
printer, 237-239 
TurboPS/300p2 laser 
printer, 236 
TurboPS/400|^ laser 
printer, 237-239 
rurbol\S/40{)p3 laser 
printer, 236 
Turbo rS/6608 laser 
printer, 240-242 
turning on/off AppleTalk, 
376 



Tweek contact-enhancing 
liquid, 151 

twisted pair connections, 
365-377 

u 



U.S. Robotics HST 
modulation protocol, 342 
UMAX Technologies, 290 
UMAX UC1260 flatbed 
scanner, 290-303 
Undelete (MacTools), 780 
undeleting files, 773 
underscan (monitors), 195, 
567-577, 571 

Untrase (Norton Utilities), 
776-777 

uniformity of monitors, 
586 

Unity 1200XL-0 laser 
printer, 240-242 
UNIX operating system, 
381, 384 
A/UX, 386-387 
networks, 385 
UnMouse, 166-168 
unshielded twisted pair 
wires, 363 
see also connectors, 
PhoneNet connectors 
UP-D7000 Digital Color 
Printer, 255-256 
upgrades, 417-438 
cost considerations, 
399-400 

depreciating value of 
equipment, 401-405 
time savings, 405-409 
CPU (Central Processing 
Unit) accelerator cards, 
597 

FPUs, 612-613 
internal CD-ROM 
upgrades for PowerPCs, 
415 

logic board upgrades, 
948-950 

Mac 128K to Mac Plus, 
410-411 



utilities 
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Mac 512K to Mac IMus, 
410-411 

Mac 512Ke to Mac 
Plus, 410-411 
Mac Classic to Mac 
Classic II upgrade, 

412 

Mac II to Mac llfx 
upgrade, 412 
Mac II to Mac IIx 
upgrade, 412 
Mac llci to Quadra 
700, 413 

Mac Ilex to Mac llci, 
412-413 

Mac llvx to Power Mac 
7100/44,413 
Mac llvx to Quadra 
650, 413 

Mac Ilx to Mac llfx 
upgrade, 412 
Mac LC 520 to Mac LC 
575, 414 

Mac LC II to Mac LC 
475, 413 

Mac LC II to Mac LC 
III, 413 

Mac LC III to Mac LC 
475, 413 

Mac LC to Mac LC II, 

413 

Mac LC to Mac LC III, 
413 

Mac SE to Mac SE/30 
upgrade, 411 
Perfornia 400 to Mac 
LC III, 413 

Performa 405 to Mac 
LC III, 413 

Performa 410 to Mac 
LC III, 413 

Performa 430 to Mac 
LC III, 413 

Performa 400 to Mac 
LC 475,413 
Performa 400 to 
Performa 450, 414 
Performa 405 to Mac 
LC475, 413 



Performa 405 to 
Performa 450, 414 
Performa 410 to Mac 
LC 475,413 
Performa 410 to 
Performa 450, 414 
Performa 430 to Mac 
LC 475, 413 
Performa 430 to 
Performa 450, 414 
Performa 450 to Mac 
LC 475, 413 
Performa 460 to Mac 
LC 475, 413 
Performa 466 to Mac 
LC 475,413 
Performa 467 to Mac 
LC475, 413 
Performa to Mac LC 
575, 414 

Power 7100/66, 414 
Power Mac 6100/ 
60AV, 414 
Power Mac 6100/66, 
414 

Power Mac 7100/ 

66 AV, 414 
Power Mac 8100/80, 
414 

Power Mac 8100/ 
80AV, 414 
Quadra 900 to 
Workgroup Server 
95, 414 
Quadra 950 to 
Workgroup Server 
95, 414 

Workgroup Server 80 
to Workgroup Server 
8150, 953 

Workgroup Server 90 
to Workgroup Server 
9150, 953 

Workgroup Server 60 
to Workgroup Server 
6150, 953 

monitors (video cards), 
587-588 

power supply accelerator 
cards, 598 



PowerPCs, 414, 543-544, 

548-549, 551, 606-608 
cards, 414, 544-547, 

548- 549, 551 
CD-ROM, 551 
compatibile systems, 

543-544 

hard drives, 549 
logic board upgrades, 
543, 545, 551 
RAM (random-access 
memory), 545 
system 

recommendations, 

549- 551 

upgrading vs. buying, 

550- 552 

RAM, 485, 490-491, 
499-527 
monitor display 
screens, 816 
printers, 530-542 
system performance, 409 
system software, 132-133, 
663 

cost/benefit analysis, 
666-669 

installation, 669-670 
types of upgrades, 665 
VRAM, 528-529, 583-584 
warranties, 400 
UPS (uninterruptible 
power supply), 147, 680, 
681 

user groups, 840 
users 

employee guidelines for 
off-site use of 
equipment, 688-689 
handicapped users, 
632-633 

network security, 391-392 
troubleshooting, 720-721 
utilities 

antivirus, 712-714 
Anubis, 221 

Apple File Exchange, 792 
Apple Personal 
Diagnostics utilitv, 
843-844 
backups, 694 
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utilities 



Conflict Catcher II 
utility, 841-842 
CPU 2.0 utility, 822 
Crash Barrier utility, 
842-843 

diagnostic, 730-731 
Disk Express II, 772-773 
Disk Tools, 845-846 
DiskCopy utility, 793 
Hard Disk Toolkit, 221 
Heapfixer utility, 117 
MacTools, 771, 778-783 
Monitor Switch utility, 
821 

Norton Utilities, 771, 
774-778 

SCSI Probe, 798-799 

V 



V.22 bis modulation 
protocol, 342 
V.32 bis modulation 
protocol, 342 
V.42 error correction 
protocol, 342 

V.Past standard (modems), 
347 

V.fast/V.terbo/V.34 
modulation protocol, 342 
Vandal 030 accelerator 
card, 608-609 
Vandal 030 SE accelerator 
card, 609 

vanishing files, 857 
ventilation (hardware 
equipment), 677-678 
version numbers 
(software), 654, 665 
VGA (video graphics array) 
monitors, 194-195 
differences from Mac 
displays, 557 
aspect ratio, 194 
connecting, 558-559 
Super VGA enabling, 569 
VGA-LC adapter wiring 
diagram, 559 

VGA-to-Mac video adapter, 
570 



VHS camcorders, 293 
vibration, effects on 
hardware equipment, 
682-683 
video 

alignment tools, 591 
cables, 564 

Centris display pin-outs, 
566-567 

DB-15 connector, 561 
DRAM (dynamic-RAM), 
486 

flicker-free video 
(Touchstone 
1'echnology), 329 
full motion video, 329 
multimedia productions, 
305 

NTSC encoding, 572 
NTSC flicker, 573 
NTSC standard, 561 
pin-outs, 569-570 
ports, 737 

Quadra display pin-outs, 
566-567 

resolution (underscan/ 
overscan), 567-577 
RGB/NTSC simultaneous 
output, 574 
RS-170 standard signal, 
560, 562 

RS-343 standard signal, 
560 

signal standards, 559-564 
testing, 463-483, 586-588 
upgrades, 553 
VGA-to-Mac adapter, 570 
video-out ports (AV 
Macs), 571 

VRAM (video-RAM), 486 
video cameras, 277, 
293-294, 297 
video capture boards, 
297-302, 328-329 
video cards, 529, 824 

2-Page Mono Video Card, 
529 

4*8 Video Display Card, 
529 

8*24 GC Video Display 
Card, 529 



8«24 Video Displav Card, 
529 

Apple High Resolution 
video cards, 816 
. color reproduction, 
575-576 

Houdini Card, 823-824 
J3 Pin-outs, 563 
Mac II Ext HiRes Video 
Card, 529 

Mac II HiRes Video Card, 
529 

Mac II Mono Video Card, 
529 

Mac II Portrait Video 
Card, 529 

Mac II Video Card, 529 
Macintosh II pin-outs, 
561-564 

NuBus data transfer, 577 
Toby cards, 815, 820 
upgrades, 549, 587-588 
video clips, editing, 305 
video drivers for PCs, 557 
video editing systems, 
313-316 

video monitor screen 
disappearance (AV Macs), 
595 

videoconferencing, 293, 
297, 329 
videodiscs, 309 
VideoFusion, 319-320, 482 
VideoLabs, 297 
VideoMaker +, 320-321 
VideoScript, 321 
VideoShop 2.0, 321 
VideoSpigot capture card, 
314 

VideoToolkit 2.0, 321 
VideoVision Studio, 302, 
315-316 
Videx, 182 

View by Name command 
(View menu), 119 
viewing 

files (System 7.0), 119 
printers (System 7.6), 137 
Views Control Panel 
(System 7.0), 121 
Virex program, 714, 847 



WriteMove II printer 
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virtual memory, 126 
Virtual Memory Dispatch 
error codes, 915 
Virtual Memory option 
(Memory control panel), 
855 

virtual reality 

personal entertainment 
eyevvare, 210-21 1 
PowerPCs, 111 
Virtual Vision NTSC 
monitor, 210-21 1 
viruses, 709-710, 846-847 
ANTI virus, 933-934 
CDEF virus, 937-938 
CODE 1 virus, 942 
CODE 252 virus, 939-940 
Frankie virus, 937 
HC virus, 930 
INIT 17 virus, 941 
INIT 1984 virus, 939 
INFF 29 virus, 932-933 
INFF 9403 virus, 942 
INIT-M virus, 941-942 
MacMag virus, 934 
MBDF virus, 938-939 
MDEF virus, 936-937 
nVlR virus, 932 
protection programs, 863 
scanning diskettes, 846 
Scores virus, 930-932 
T4 virus, 940-941 
WDEF virus, 934-935 
ZUC virus, 935-936 
sec also Trojan Horses 
Vision MIDI software, 638 
visual abilities of 
PowerPCs, 111 
VLF (Very Low Frequency) 
radiation, 193 
voice coil actuators, 215 
voice commands, 328, 
630-631 

voice mail, 632 
Voice Navigator II, 187-188 
voice recognition 
technology, 186-187 
voltmeters, 151 
volume (sound), 625 
Volume Recover (Norton 
Utilities), 777 



Vortex software, 649 

Voyager interactive CDs, 
309 

VPL Research, 184 

VRAM (video-RAM), 486 
color displays, 559 
exchanging modules, 584 
SIMMs, 528-529 
troubleshooting, 585-588 
upgrades, 528-529, 
583-584 

Vult virus, 930-932 

w 



Wacom graphics tablets, 
175 

Wacom Technology, 
174-175 

WANs (wide area 
networks), 361 
Warner New Media CDs, 
309 

warranties, 689 
hard drives, 783 
upgrades, 400 
watch indicator freezes, 
850 

wavy picture (monitors), 
818-819, 823-824 
WDEF virus, 711, 934-935 
"Welcome to Macintosh" 
message, 874, 885-886 
Whetstones test 
(Speedometer 4.0), 
441-480 

whistling sounds, 878 
wide area networks 
(WANs), 361 
WideWriter 360 inkjet 
printer, 232-233 
width of monitor displays, 
589 

Winchester hard drives, 
219 

Wind Controller, 646 
wind instruuments (MIDI), 
645-646 

Windows, running on 
Macs, 657-661 



wireless peripherals, 147 
wiring (networks), 393 
wiring diagrams (VGA-LC 
adapter), 559 
WordPerfect benchmark 
test results, 480 
Workgroup Server 60, 

63- 64, 358 
CPUs, 950 
memory (RAM 

configuration), 489 
upgrading to Workgroup 
Serv^er 6160, 953 
Workgroup Sers^er 80, 

64- 65, 358-359 
CPUs, 950 
memory (RAM 

configuration), 489 
upgrading to Workgroup 
Server 8150, 953 
Workgroup Server 90, 953 
Workgroup Server 95, 
66-67, 359 
CPUs, 951 
memory (RAM 
configuration), 489 
Workgroup Server 6150, 

94- 95, 952 

Workgroup Server 8150, 

95- 97, 952 

Workgroup Server 9150, 
97-98, 952-953 
Workgroup Servers, 358 
databases, 951 
hard drives, 951 
PowerPC Workgroup 
Servers, 360 
upgrades, 951, 953 
see also servers 
working backups, 695 
WorldScript, 130 
WORM (Write Once Read 
Many) technolog>^ (CDs), 
631 

wrenches, 151 
wrist rests 

keyboards, 160 
mouse, 163 

WriteMove II printer, 247 
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writing 

floppy disk cases, 790 
platters, 213 
Wrong system version 
error message, 886-887 
WYSIWYG (What-You-See- 
Is-What-You-Get), 191, 
816 

X-Y-Z 



Xinet, 385 

XMODEM file transfer 
protocol, 344 
XMODEM-IK file transfer 
protocol, 344 

YARC Renderman 
accelerator card, 597 
YMODEM file transfer 
protocol, 344 
Ymodem-G file transfer 
protocol, 344 

Z (Reset) AT command, 
344 

Zero-Footprint drive 
enclosures, 218 
Zero- Footprint Macs, 151 
Ziff-Davis Benchmark 
Operation (ZDBOp), 467 
ZiffNet forum, 467 
ZMODEM file transfer 
protocol, 344 
Zoom modem, 353 
ZUC virus, 711, 935-936 



GO AHEAD. PLUG YOURSELF INTO 

MACMILLAN COMPUTER PUBLISHING. 

Introducing the Macmillan Computer Publishing Forum 
on CompuServe* 

Yes, it’s true. Now, you can have CompuServe access to the same professional, friendly folks who have 
made computers easier for years. On the Macmillan Computer Publishing Forum, you’ll find additional 
information on the topics covered by every Macmillan Computer Publishing imprint — including Que, Sams 
Publishing, New Riders Publishing, Alpha Books, Brady Books, Hayden Books, and Adobe Press. In addition, 
you’ll be able to receive technical support and disk updates for the software produced by Que Software and 
Paramount Interactive, a division of the Paramount Technology Group. It’s a great way to supplement the 
best information In the business. 



WHAT CAN YOU DO ON THE MACMILLAN COMPUTER 
PUBLISHING FORUM? 



Play an important role In the publishing process — and make our books better while you make your work easier: 

M Leave messages and ask questions about Macmillan Computer Publishing books and 
software — you’re guaranteed a response within 24 hours 

bi Download helpful tips and software to help you get the most out of your computer 

B Contact authors of your favorite Macmillan Computer Publishing books through electronic mail 

B Present your own book ideas 

B Keep up to date on all the latest books available from each of Macmillan Computer Publishing’s 
exciting imprints 



JOIN NOW AND GET A FREE COMPUSERVE STARTER KIT! 



To receive your free CompuServe Introductory Membership, call toll-free, 1-800-848-8199 and ask for 
representative #597. The Starter Kit Includes: 

■ Personal ID number and password 

B $15 credit on the system 

B Subscription to CompuServe Magazine 



HERE'S HOW TO PLUG INTO MACMILLAN COMPUTER PUBLISHING: 



Once on the CompuServe System, type any of these phrases to access the Macmillan Computer Publishing 
Forum: 



GO MACMILLAN 
GO QUEBOOKS 
GO SAMS 
GO NEWRIDERS 



GO BRADY 
GO HAYDEN 
GO QUESOFT 
GO ALPHA 



Once you’re on the CompuServe Information Service, be sure to take advantage of all of CompuServe’s 
resources. CompuServe is home to more than 1,700 products and services — plus it has over 1.5 million 
members worldwide. You’ll find valuable online reference materials, travel and investor services, electronic mail, 
weather updates, leisure-time games and hassle-free shopping (no jam-packed parking lots or crowded stores). 

Seek out the hundreds of other forums that populate CompuServe. Covering diverse topics such as pet care, 
rock music, cooking, and political issues, you’re sure to find others with the same concerns as you — and expand 
your knowledge at the same time. 








Add Power To Your Documents & Presentations 
with Macintosh Books from Que! 




Using PageMaker 5 for the Mac, Special Edition 
Rick Wallace 

Version 5 

$34.95 USA 

1-56529-001-1. 650 pp., 7Vh x 9'A 




Using Word 5.1 for the Mac, Special Edition 
Bryan Ffajfenberger 

Through Latest Version 

$29.95 USA 

1-56529-143-3, 1.000 pp., 7V« x 97« 



More Macintosh Titles from Que! 



Que's Big Mac Book, 4th Edition 
Neil Salkhul 
Systems 6, 7, & 7.1 


Using Microsoft Works 3 for the Mac 
Greg Shultz 
Version 3 


$29.95 USA 

1 -56529-075-5, 1 ,(K)0 pp., 7 Vx x 97 k 


$24.95 USA 

0-88022-833-4, 500 pp., Vh x 97x 


Que's Little Mac Book, 4th Edition 
Doug White 
Systems 6, 7, tic 7.1 


Using WordPerfect 2.1 for the Mac 
David Reiser & Holly Morris 
Version 2. 1 


$14.95 USA 

1-56529-074-7. 335 pp.. 4'/. x 8 


$24.95 USA 

0-88022-739-7. 500 pp.. Vh x 9'A 



To Order, Cali: (800) 428-5331 OR (317) 581-3500 




Complete Computer Coverage 

Que’s 1994 Computer Hardware 
Buyer’s Guide 

Que Development Group 

This absolute must-have guide 
packed with comparisons, recommendations, 
and tips for asking all tlie right questions 
huTiiliarizes tlie reader witli tenus tliey 
will need to know. This lxx)k offers a 
complete luialysis of both lau dwane and 
software products, and it’s loaded 
witli chaits and tables 
of product compaiisons. 

IBM-compatihles, Apple, & Macintosh 
$16.95 USA 

I-56529-281-2,480pp.,8x 10 

Que’s Computer User’s Dictionarj', 

4th Edition 

Bryan Pfaffenberger 

This compact, practical reference contains 
hundreds of definitions, explanations, examples, 
and illustrations on topics from programming 
to desktop publishing. You aui master tlie 
“language” of computers luid learn how to make 
your personal computer more efficient iuid more 
powerful. Filled witli tips and cautions, Que’s 
Computer User’s Dictionaiy is tlie perfect 
resouree for anyone who uses a computer. 

IBM, Macintosh, Apple, 

& Programming 

$12.95 USA 

I -56529-604-4, 650 pp., x 8 

To Order, Call: (800) 428-5331 
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Macintosh Spreadsheets 
are easy with Que 



Using Excel 4 for the Macintosh, 
Special Edition 
Christopher Van Buren 

Version 4 

$27.95 USA 

0-8H022-967-5, 750 pp,. 7V« x 9‘A 



Excel 4 



FOR WINDOWS 



su 








Excel 4 for Windows Sure Steps 
Rick Winter & Patty Winter 

Version 4 

$24.95 USA 

1-56529-241-3. 300 pp.. 7 V» x 97x 




FOR THE 







Que 



To Order, Call: (800) 428-5331 OR (317) 581-3500 








UPGRADING 

AND 

REPAIRING 

MAC'S 



H Add memory and choose the right 
upgrade with confidence 

■ Expand the Macs power with video, 
accelerator, and Power Mac upgrades 
upgrade cards 

H Install and troubleshoot SCSI devices 



No matter what kind of Macintosh 
you have, this book has the upgrading 
and repairing answers you need! 

Far more than a “repair” manual, Ques 
Upgrading nncf^cpairing Macs is simply the 
most comprehensive Mac support available! 
Discover the best ways to assess your 
system, install hardware, and troubleshoot 
problems. This book addresses all Mac 
models, providing the most complete and 
up-to-date technical reference available. 

Written by a team of experts in their fields, 
this book contains everything you need to 
know. You’ll find specifications for every 
Mac system and its components, including 
peripherals. “Fact Base” sections detail 
system capabilities and upgrade options, and 
troubleshooting tips help you identil^' imd 
solve problems. It’s all the inforimtion you 
need to enhance your entire Mac system! 



H Discover expert tips on networking anc 
communications hardware 

■ Master preventive maintenance and 
system optimization 



Complete coverage of: 



♦ Monitors 

♦ Hard disks 

♦ Printers 

♦ Scanners 

♦ Multimedia 
equipment 

♦ AV Macs 

♦ NuBus & PDS 
slots 



♦ Modems 

♦ AppleTalk & 
Ethernet 
networks 

♦ RAM 

♦ Accelerators 

♦ SCSI ports 

♦ And more! 



Technical Advisor, Steven Bobker, 
former editor-in-chief of MacUser magazii 



Category: Macintosh Hardware 
User Level: Intermediate-Advanced 
Covers: All Mac Models 



$34.99 USA / $46.99 CAN / £32.49 Net UK 







